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(57) Abstract 

The present invention encompasses stnictures of formula (I) or the pharmaceutically acceptable non-toxic salts thereof wherein G 
represents (1) where Q is aryl substituents optionally mono or disubstituied with hydroxy or halogen: T is halogen, hydrogen, hydroxyl, 
amino or alkoxy having 1-6 cartwn atoms; W is oxygen, nitrogen, sulfur, or optionally substituted methylene; X is hydrogen, hydroxyl, or 
atkyl; Z is an organic or inorganic substituem optionally forming a ring with substituents on Q; (2), (3) and (4) independently represent 
optionally substituted carbon chains: wherein k, m, and n are independently 0. or an integer of from 1-3; Rj, R4, Rj, and R6 are the same or 
different and represent organic or inorganic substituents. These compounds are highly selective agonists, antagonists or inverse agonists for 
GABAa brain receptors or prodrugs of agonists, antagonists or inverse agonists for GABAa brain receptors. These compounds are useful in 
the diagnosis and treatment of anxiety, sleep and seizure disoideis, overdose with benzodiazepine drugs and for enhancement of memory. 
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p^^l^(-,ffniiNn OF THF TN'VI'-ntton 

5 

Firltl nf ttif T"v^"t'o" 

This invention relates to novel fused pyrrolecarboxamides which selectively bind to 
GABAa receptors. This invention also relates to pharmaceutical compositions compnsing such 
compounds. It further relates to the use of such compounds in treating anxiety, sleep and seizure 
1 0 disorders, and overdoses of benzodiazepine-typc drugs, and enhancing alertness. 

Pfirrintmn **if RAiatpH Art 

Y-Aminobutyric acid (GABA) is regarded as one of the major inhibitory amino acid 
transmitters in the mammalian brain. Over 30 years have elapsed since its presence in the brain 
was demonstrated (Roberts & Frankel, J. Biol. Chcm 151: 55-63. 1950; Udenfriend. J. Biol. 
15 Chem. m: 65-69. 1950). Since that time, an enormous amoum of effort has been devoted to 
implicating GABA in the etiology of seizure disorders, sleep, amdety and cogninon CTallman and 
Gallager. Ann. Rev. Neuroscience 1: 21-44, 1985). Widely, although unequally, distributed 
through the mammalian brain, GABA is said to be a transmitter at approximately 30% of the 
synapses in the brain. In most regions of the brain, GABA is associated with local inhibitory 
neurons and only in two rtgions is GABA associated with longer projecdons. GABA mediates 
o^y of its actions through a complex of proteins locaUzed both on ceU bodies and nerve endings; 
these are called GABAa receptors. Postsynaptic responses to GABA are mediated through 
alterations in chloride conducunce that generally, although not invariably, lead to 
hyperpolarization of the ceU. Recem investigabons have indicated that the complex of proteins 
associated with postsynaptic GABA responses is a major site of action for a number of 
structurally unrelated compounds capable of modifying postsynaptic responses to GABA. 
Depending on the mode of interacuon, these compounds are capable of producing a spectrum of 
activities (either sedative, anxiolydc. and anticonvulsant, or wakefulness, seizures, and anxiety). 

1 4-Benzodiazepines continue to be among the most widely used drugs in the world. 
Principal among the benzodiazepines marketed are chlonliazepoxide. diazepam, Hurazepam. and 
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triazoiara. These compounds are widely used as anxiolytics, sedative-hypnotics, muscle 
relaxants, and anticonvulsants. A number of these compounds are extremely potent drugs; such 
potency indicates a site of action with a high affinity and specificity for individual receptors. 
Early electrophysiological studies indicated that a major action of benzodiazepines was 
5 enhancement of GABAergic inhibition. The benzodiazepines were capable of enhancing 
presynaptic inhibition of a nwnosynapric ventral root reflex, a GABA-mcdiated event (Schmidt et 
al., 1967, Arch. Exp. Path. Pharmakol. 258 : 69-82). All subsequent electrophysiological studies 
(reviewed in Tallman et al. 1980, Science 207 : 274-81, Haefley et al.. 1981, Handb. Exptl. 
Pharmacol. 22: 95-102) have generally confirmed this fmding, and by the mid-1970s, there was 
10 a general consensus among electrophysiologists that the benzodiazepines could enhance the 
actions of GABA. 

With the discovery of the "receptor** for the benzodiazepines and the subsequent definition 
of the nature of the interaction between GABA and the benzodiazepines, it appears that the 
behaviorally important interactions of the benzodiazepines with different neurotransminer systems 

1 5 are due in a large pan to the enhanced ability of GABA itself to modify these systems. Each 
nxxiified system, in turn, may be associated with the expression of a behavior. 

Studies on the mechanistic nature of these interactions depended on the demonstration of a 
high-affinity benzodiazepine binding site (receptor). Such a receptor is present in the CNS of all 
vertebrates phylogenetically newer than the boney fishes (Squires & Braestrup 1977, Namre 166 : 

20 732-34, Mohler & Okada, 1977, Science Ififi: 854-51, Mohler & Okada, 1977, Br. J. Psychiatry 
133 : 261-68)* By using tritiated diazepam, and a variety of other compounds, it has been 
demonstrated that these benzodiazepine binding sites fulfill many of the criteria of 
pharmacological receptors; binding to these sites in vitro is rapid, reversible, stereospecific, and 
saturable. More importandy, highly significant correlations have been shown between the ability 

25 of benzodiazepines to displace diazepam from its binding site and activity in a number of animal 
behavioral tests predictive of benzodiazepine potency (Braestrup & Squires 1978, Br. J. 
Psychiatry 122: 249-60, Mohler & Okada, 1977, Science 854-51, Mohler <Sfc Okada, 1977, 
Br. J. Psychiatry 133 : 261-68). The average therapeutic doses of these drugs in man also 
correlate with receptor potency (Tallaian et ai. 1980, Science 2QZ: 274-281). 
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In 1978, u became clear that GAB A and related analogs could interact at the low affinny 
(1 mM) GAB A binding site to enhance the binding of benzodiazepines to the cloaazepam- 
sensitive site (TaUman et al, 1978. Nature. 221: 383-85). This enhancement was caused by an 
increase in the affinity of the benzodiazepine binding site due to occupancy of the GABA site. 
5 -n.e data were interpreted to mean that both GABA and benzodiazepine sites were allosteracally 
linked in the membrane as pan of a complex of pix,teins. For a number of GABA analogs, the 
ability to enhance diazepam binding by 50% of maximum and the abUity to inhibit the binding of 
GABA to brain membranes by 50% could be directly coirelatcd. Enhancement of benzodiazepme 
binding by GABA agonists is blocked by the GABA r^eptor antagonist (*) bicuculline; the 
10 ste«oisomer (-) bicucuUine is much less active (Tallman et al., 1978. Nature. 224: 383-85). 

Soon after the discovery of high affinity binding sites for the benzodiazepines, it was 
discovered that a triazolopyridazine could interact with benzodiazepine receptors in a number of 
regions of the brain in a manner consistent with receptor heterogeneity or negative cooperadvity . 
In these smdics. Hill coefficients significandy less than one were observed in a number of brain 
15 regions, including cortex, hippocampus, and striatum. In cerebellum, triazolopyridaztne 
interacted with benzodiazepine sites with a HUl coefficient of 1 (Squires et ai.. 1979. Pharma. 
Biochem. Behav. ifl: 825-30, Klepner et al. 1979, Pharmacol. Biochem. Behav. U. 457-62). 
T1.US. multiple benzodiazepine receptors were predicted in the cortex, hippocampus, striatum, but 
not in the ccrcbeUum. 

.0 B«.d on <h.« sn.dies. ex.«.siv. «cep.cr «.,on«Uog«phic loc.liz.6on sn.di.s w=« 

carted o». « . Ugh. nuc^scopic level. Although ~q.«.r hetaogenein^ h» b«n de>non«r..«i 
(Young 4 KuhT 1980. J. Ph«o»col. Exp. ■n«r. 2U: 337-46. Young « .1.. 19«1 J. Ph.nn.co. 
E.P U« 214: 425-.30. Niehoff « 1982. J. I>h«n«:ol. Exp. mr. HI: 670-75). no sample 
coneUnon b«w«. loclix^ion of t»:.p<or ^ *c beh^ion «socU«d wi* *. ,eg.on 

25 h.s emerged from U,e ..hy smdies. In «illtion. in *e ccrebeUum. wh«. on. receptor w.s 
p,edic.ed 6om binding snKfies. ,u,on«iiogr.phy ■eve.led he.«ogen.ity of receptors (Nrehoff e. 

ill 1982, J. PhOTTKol. Exp. Ther. 221: 670-75). 

A physicl basis for .he differences in drug specificity for the two .pp«m subtypes of 
b.nzodi.«pine sites has been demons,r..«l by Si.gh« * K«ob«h. 1980. N.n« m M5-8r 



-4- 



BNSOOCID- <WO 9726243A 1 _l . > 



wo 97/26243 PCT/LJS97/00519 

Using gel electrophoresis in ihc presence of sodium dodecyl sulfate, the presence of several 
molecular weight receptors for the benzodiazepines has been reponed. The receptors were 
identified by the covalcnt incorporation of radioactive flunitrazcpam, a benzodiazepine which can 
covalendy label all receptor types. The major labeled bands have molecular weights of 50,000 to 
5 53,000, 55,000, and 57,000 and the triazolopyridazines inhibit labeling of the slighdy higher 
molecular weight forms (53,000, 55,000, 57,000) (Scighan ct al. 1983, Eur. J. Pharmacol. Sfi: 
291-99). 

At that time, the possibility was raised that the multiple forms of the receptor represent 
'*isoreceptors" or muldple allelic forms of the receptor (Tallman & Gallager 1985, Ann. Rev. 
10 Neurosci. 21-44). Although common for enzymes, genedcally disnnct forms of receptors have 
not generally been described. As we begin to study receptors using specific radioacdve probes 
and elcctrophoTcnc techniques, it is ahnost certain that isoreceptors will emerge as important in 
invesdgadons of the etiology of psychiatric disorders in people. 

The GABAa receptor subunits have been cloned from bovine and human cDNA libraries 
IS (Schoenfield et al., 1988; Duman et al., 1989). A number of distinct cDNAs were identified as 
subunits of the GABAa receptor complex by cloning and expression. These are categorized into 
a, Y, 5, € , and provide a molecular basis for the GABAa receptor heterogeneity and disdncdve 
regional pharmacology (Shiwcrs et al., 1980; Leviian et al., 1989). The y subunit appears to 
enable drugs like benzodiazepines to modify the GABA responses (Pritchen et al., 1989). The 
20 presence of low Hill coefficients in the binding of ligands to the GABAa receptor indicates unique 
profiles of subtype specific iriiarmacological action. 

Drugs that interact at the GABAa receptor can possess a spectrum of pharmacological 
activities depending on their abilities to modify the actions of GABA. For example, the beta- 
carbolines were first isolated based upon their ability to inhibit competitively the binding of 
25 diazepam to its binding site (Nielsen ct al., 1979, Life Sci. 21' 679-86). The receptor binding 
assay is not totally predictive about the biological activity of such compounds; agonists, partial 
agonists, inverse agonists, and antagonists can inhibit binding. When the beta-carix>line structure 
was determined, it was possible to synthesize a number of analogs and test these compounds 
behavioraily. It was immediately realized that the beta-carbolines could antagonize the actions of 
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diazepam bchaviorally (Tencn & Hirsch. 1980. Nature m 609-10). In addition to this 
antagonism, bcta-carbolincs possess intnnsic activity of their own opposite to that of the 
benzodiazepines; they become known as inverse agonists. 

In addition, a niunber of other specific antagonists of the benzodiazepine receptor were 
developed based on their abiUry to inhibit the binding of benzodiazepines. The best studied of 
these compounds is an imidazodiazepine (Hunkelcr et ai., 1981, Namre 22Q: 514-516). This 
compound is a high affinity compcritive inhibitor of benzodiazepine and beu-carboline binding 
and is capable of blocking the phamiacologicai actions of both these classes of compounds. By 
itself, it possesses litUc intrinsic pharmacological activity in animals and humans (Hunkelcr et al.. 
1981. Nature m 514-16; Darragh et ai., 1983, Eur. J. Clin. Phannacol. M- 569-70). When a 
radiolabeled form of this compound was studied (Mohlcr & Richards. 1981. Nanire 224; 763- 
65). it was demonstrated that this compound would interact with the same number of sites as the 
benzodiazepines and beu-carbolincs. and that the interactions of these compounds were purely 
competitive. Hiis compound is the Ugand of choice for binding to GABAa receptors because it 
1 5 does not possess receptor subtype specificity and measures each state of the receptor. 

The study of the interactions of a wide variety of compounds similar to the above has led 
to the categorizing of these compounds. Presendy, those compounds possessing activity similar 
to the benzodiazepines are called agonists. Compounds possessing activity opposite to 
benzodiazepines are caUed inverse agonists, and the compounds blocking both types of activity 
20 have been termed antagonists. Hus categorization has been developed to emphasize the faa that a 
wide variety of compounds can produce a spectrum of pharmacological effects, to indicate that 
compounds can interact at the same receptor to produce opposite effects, and to indicate that beta- 
carbolines and antagonists with intrinsic anxiogenic effects are not synonymous. 

A biochemical test for the pharmacological and behavioral properties of compounds that 
interact with the benzodiazepine receptor continues to emphasize the interaction with the 
GABAergic system. In contrast to the benzodiazepines, which show an increase in their affinity 
due to GABA (TaUman et al., 1978. Namie 2H: 383-85, Tallman et al., 1980, Science m. 274- 
81), compounds with anugonist properties show linle GABA shift (i.e.. change in receptor 
affinity due to GABA) (Mohler & Richards 1981, Nature 224: 763-65), and the inverse agonists 
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actually show a decrease in affinity due to GABA (Braestrup & Nielson 1981, Nature 294: 472- 
474). Thus, the GABA shift predicts generally the expected behavioral propenies of the 
conipounds. 

Various compounds have been prepared as benzodiazepine agonists and anugonists. For 

5 Example, U.S. Patents Nos. 3,455,943, 4,435,403, 4,596,808, 4,623,649, and 4,719,210, 

German Patent No. DE 3,246,932, and Liebigs Ann. Chem. 1986, 1749 teach assoned 

benzodiazepine agonists and antagonists and related ann-depressant and central nervous system 

acdve compounds. 

U.S. Patent No. 3,455,943 discloses compounds of the formula: 



10 




wherein Ri is a member of the group consisting of hydrogen and lower aikoxy; R2 is a niembcr 
of the group consisting of hydrogen and lower aikoxy; R3 is a member of the group consisting of 
hydrogen and lower alkyl; and X is a divalent radical seleaed from the group consisting of 



15 





V 

lower alkyt 



lower alkyt 



and 



tower alkyl 

lower atkyt 

and the non-toxic acid addition salts thereof. 

Other references^ such as U.S. Patent No. 4,435,403 and German patent DE 3,246,932 
disclose cotnpounds containing the following structural skeleton: 
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where A is carbon or nitrogen. 

A variety of indole- 3-carboxainides arc described in the litcramre. For example. J. Org. 
Chcm., 42: 1883-1885 (1977) discloses the foUowing compounds. 




O 
II 

•C 



H 



H 



CI 




H 



— N 



Br 





H 



Co 



II 

C— N 




1 

H 



J. Heterocylic Chem., 11: 519-520 (1977) discloses a compound of the following 



formula: 




H 



C— N 



10 None 
indole ring. 



of these indole-3-carboxamides includes an oxy substiuent at the 4-position of the 
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<;ffMMARY OF THF INVENTION 
This invention provides novel compounds of Formula I which interact with a GABAa 
binding site, the benzodiazepine receptor. 

The invention provides phannaceutical compositions comprising compounds of Formula 
S 1. The invention also provides compounds useful in the diagnosis and creamient of anxiety, sleep 
and seizure disorders, overdose with benzodiazepine drugs and for enhancement of memory. 
Accordingly, a broad embodiment of the invention is dircaed to compounds of general Formula I: 




10 or the pharmaceutically acceptable non-toxic salts thereof wherein: 

G represents 




where 



Q is phenyl, 2- or 3-thicnyl, or 2-, 3-, or 4.pyTidyl, all of which may be mono or 
1 5 disubstitutcd with hydroxy or halogen; 

T is halogen, hydrogen, hydroxyl, amino or straight or branched chain lower 

alkoxy having 1 *6 carbon atoms; 
W is oxygen, nitrogen, sulfur, or CR7R8 where R7 and R8 are the same or 

different and represent hydrogen, straight or branched chain lower alkyl 
-0 having 1-6 carbon atoms, or R7-R8 may be taken together to represent a 

cyclic moiety having 3-7 carbon atoms; 
X is hydrogen, hydroxyl, or straight or branched chain lower alkyl having 1-6 

carbon atoms; 
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Z is hydroxy, sffaighi or branched chain lower alkoxy having 1 -6 carbon atoms, 
cycloalkyl alkoxy having 3-7 carbon atoms, amino, mono, or dialkylamino 
where each alkyl is independently straight or branched chain lower alkyl 
having 1-6 carbon atoms or cycloalkyl having 3-7 carbon atoms, or 
NR9COR10 where R9 and RiO are the same or different and represent 
hydrogen or straight or branched chain lower alkyl having 1-6 carbon 
atoms or cycloalkyl having 3-7 carbon atoms; c«- 
Z is connected, optionally throu^ W, to Q to from a 1-6 mcmbercd ring; 



and X***^ independently represent a carbon chain optionally 
substituted with hydrogen, halogen, or straight or branched chain lower alkyl 
having 1-6 carbon atoms; 

wherein 

kisO, 1.2, or 3; 
misO, 1.2, 3; and 
n is 0. 1. 2, or 3; 

R3. R4, R5. and R6 are the same or different and arc selected from hydrogen, straight or 
branched lower alkyl having 1-6 carbon atoms. -CORu or -CO2RI I where Ri 1 
is straight or branched lower alkyl having 1-6 carbon atoms or cycloalkyl having 
3-7 carbon atoms; or -CONRl2Rl3 where Rl2 and Rl3 are selected 
independcnUy from hydrogen, straight or branched chain lower alkyl having 1-6 
carbon atoms, cycloalkyl having 3-7 carbon atoms, phenyl, 2-. 3-. or 4-pyridyl. 
or NR12R13 forms a heterocyclic group which is tnorpholinyl, piperidinyl. 

pyiTolidinyl, or N-alkyl piperazinyl; or 
R3-R4 taken together forms a cycUc moiety having 3-7 carbon atoms; or 
R5-R6 may be taken together to form a cyclic moiety having 3-7 carbon atoms; and 

where each alkyl group forming an R3. R4. R5. or R6 substitutent or ponion 
thereof may be substituted independently with hydroxy or mono- or 
dialkylamino where each alkyl is independently straight or branched chain 
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lower alkyi having 1-6 carbon atoms or cycioalkyl having 3-7 carbon 
atoms. 

These compounds are highly selective agonists, antagonists or inverse agonists for 
5 GABAa brain receptors or prodrugs of agonists, antagonists or inverse agonists for GAB Aa brain 
receptors. In other words, while the compounds of the invention all interact with GABAa brain 
receptors, they do not display idcnncal physiologic activity. Thus, these compounds arc useful in 
the diagnosis and treatment of anxiety, sleep and seizure disorders, overdose with benzodiazepine 
drugs and for enhancement of memory. For example, these compounds can be used to treat 
10 overdoses of benzodiazepine-typc drugs as they would compcritively bind to the benzodiazepine 
receptor 
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INVRNTTON 



The novel compounds encompassed by the instant invenrion can be described by general 
formula I set forth above or the pharmaceutically acceptable non-toxic salts thereof. 
In addition, the present invention encompasses compounds of Formula U. 



10 



15 




n 

wherein Y is hydrogen, halogen, or hydroxy; and W. Y, Z, k, m. n, R3. R4, R5, and R6 
are defined as above. 

The present invention also encompasses compounds of Formula m 

Y 




wherein Y is hydrogen, halogen, or hydroxy; and W, Y. Z, k, m, n, R3, R4, R5. and R6 



are defined as above. 



The present invention also encompasses compounds of Formula FV, 
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IV 



wherein Y is hydrogen, halogen, or hydroxy; and W. Y, Z, m, n, R3, R4, R5, and R6 
arc defined as above. 



The present invenrion also encompasses compounds of Formula V. 




wherein Y is hydrogen, halogen, or hydroxy; and W, Y, Z» k, m, n, R3, R4> R5, and R6 
are defined as above. 



The present invention also encompasses compounds of Formula VI. 




15 



VI 

wherein Y is hydrogen, halogen, or hydroxy; and W, Y, Z, k, m, n, R3, R4, R5, and R6 
are defined as above. 



The present invention also encompasses compounds of Fomiuia vn. 
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m 



vn 



wherein W, Z. m. n, R3. R4, R5. and R6 are defined as above. 



The present invention also encompasses compounds of Foraiula VHI. 



m 



VIII 



wherein W. Z. m, n, R3. R4, R5. and R6 are defined as above, 



The present invention also encompasses compounds of Foraiula DC. 




IX 



wherein W. Z, k, m, n. R3. R4. R5. and R6 are dcfmed as above, 



15 



-Rie present invention also encompasses compounds of Foraiula X. 
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wherein W, Z, k, m, R3, R4, R5, and R6 arc defined as above. 



Preferred G substituents of the invendon include the following: 




(CH2)< 



OR, 



10 



15 



20 



where Ra represents hydrogen or alkyl where the alkyl is optionally halogenatcd; and 
e is an integer of 1-3. 

More preferred G substituents of formula A include those where e is 1, 2, or 3, and Ra is 

hydrogen, methyl, ethyl, isopropyl, or cyclopropyL Particularly preferred G substituents of 
formula A include those where e is 1, 2, or 3, and Ra is hydrogen or methyl. 

Another preferred G substituent is the following fcnmula: 

(CH2)r 




B 



where Ra represents hydrogen or alkyl where the alkyl is opdonally halogenated; and 
e is an integer of 1-3. 

More preferred G substiments of formula B include those where e is I, 2, or 3; and Ra is 
hydrogen, methyl or ethyl. Particularly preferred G substituents of formula B include those 
where e is 1 or 2, and Ra is hydrogen or methyL 
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Another preferred G subsritucnt is the following formula: 




(CH2)e 



^ NR.Rb 



C 

where Ra and Rb independently represent hydrogen or ailcyl; and 

5 c is an integer of 2-3. 

More preferred G substituents of formula C include those where Ra is hydrogen, nnethyl 
or ethyl; and Rb is hydrogen. Particularly prefcned G substituents of formula C include those 
where c is 2; Ra is hydrogen or mediyl; and Rb is hydrogen. 

10 Another preferred G substitucnt is the following formula: 



More preferred G substituents of formula D are those where Y is hydrogen or fluonne; 
and e is 1 or 2. Particularly preferred G substituents of formula D are those where Y is hydrogen 
or fluorine; e is 1 or 2; Ra is hydrogen. Ci-3 alkyl, or cydopropyl. and Rb is hydrogen, methyl. 




D 



15 



where Ra represents hydrogen, alkyl, or C3.7 cycloalkyl; 
Rb represents hydrogen, ailcyl, or acyl; 
Y represents hydrogen or halogen; and 
e is an integer of 1-3. 



20 or acyl. 



Another preferred G substitucnt is the following formula: 
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E 

where Z is oxygen, nitrogen, or mcihylene; and m is 1 or 2. 

Particularly preferred G substitucnts of formula E are those where Z is oxygen, and m is 1 
or 2. Other particularly preferred G substitucnts of formula E are those where Z is nitrogen, and 
5 m is 1 or 2. 



10 where Z is oxygen or nitrogen; and m is I or 2. 

Panicularly preferred G substitucnts of fonnula F are those where Z is nitrogen, and m is 

I or 2. 

Another preferred G substituent is the following formula: 



where Z is oxygen, nitrogen, or methylene; and m is 1 or 2. 

Particularly preferred G substituents of formula H are those where Z is nitrogen, and m is 

1 or 2. 



Another preferred G substituent is the following formula: 




F 




15 



H 



20 



Another preferred G substituent is the following fonnula: 




J 



where Ra represents hydrogen, alkyl, or C3-7 cycloalkyl; 
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Rb represents hydrogen.. alky I, or acyl; 

Y and Y' independently represent hydrogen or halogen; and 

e is an integer of 1-3. 

More preferred G subsrimenis of formula J are those where Y and arc independently 
hydrogen or fluorine; and e is I or 2. Particularly preferred G substiments of fonnula J are those 
where and Y' are indcpendcnUy hydrogen or fluorine; e is 1 or 2; Rg is hydrogen, C1.3 alkyU or 
cyclopropyl, and Rb is hydrogen, methyl or acyl. 



10 



Representative compounds of the invendon are shown below in Table 1. 

Table 1 




Compound 1 



Compound 3 



Compoimd 5 



NHMe 




NHCl^ 





Compound 2 



Compound 4 



Compound 6 



0CH3 




NHCl^ 
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Compound 9 Compound 10 




Compound 1 1 Compound 12 




Compound IS 
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The following numbering system is used to identify posidons on the pyrrole nng portion 
of the compounds of the invention: 




Representarivc compounds of the present invention, which arc encompassed by Formula 
5 I. include, but are not limited to the compounds in Table I and their pharmaccuticaUy acceptable 
salts. Non-toxic pharmaceurically accepuble salts include salts of acids such as hydrochloric, 
phosphoric, hydrobromic. sulfuric, sulfinic. formic, toluencsulfonic, methanesulfonic. nitric, 
benzoic, citric, tartaric, maleic. hydroiodic, alkanoic such as acetic, HOOC-(CH2)n-COOH where 
n is 0-4. and the like. Those skilled in the art wiU recognize a wide variety of non-toxic 
10 pharmaceutically acceptable addition salts. 

Representative compounds of the present invention, which arc encompassed by Formula 
I, include, but arc not Umitcd to the compounds in TaWe 1 and their pharmaceurically accepuble 
salts. The present invention also encompasses the acylated prodrugs of the compounds of 
Formula I. ITiose skiUed in the art wUl recognize various synthetic methodologies which may be 
15 employed to prepare non-toxic pharmaccuticaUy acceptable addition salts and acylated prodrugs 
of the compounds encompassed by Formula I. 

By "alkyl" or "lower alkyl" in the present invention is meant straight or branched chain 
alkyl groups having 1-6 carbon atoms, such as, for example, methyl, ethyl, propyl, isopropyl, n- 
butyl, sec-butyl, tert-butyl. pcntyl, 2-pentyl, isopentyl. neopcntyl, hcxyl, 2-hexyU 3-hexyl. and 
20 3-niediylpcntyl. 

By "alkoxy" or "lower alkoxy" in the present invention is meant straight or branched chain 
alkoxy groups having 1-6 carbon atoms, such as, for example, methoxy. ethoxy. propoxy. 
isopropoxy, n-butoxy, sec-butoxy, tert-butoxy, pentoxy, 2-pentyl. isopentoxy. neopentoxy. 
hexoxy. 2-hexoxy, 3-hcxoxy. and 3-methylpentoxy. 
25 By "bcnzoxazinyr' as used herein is meant a moiety of the formula: 
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A bcn2x>xazin-6-yI group is depicted. 

By "halogen" in the present invention is meant fluorine, bromine, chlorine, and iodine. 
By *'2-hydroxyeihoxy" is meant a group of the formula: -OCH2CH2OH. 
By "N-alkylpxpcrazyl" in the invcnrion is meant radicals of the formula: 



N 



I r 



N — R 



where R is a straight or branched chain lower alkyl as defined above. 



The pharmaceutical utility of compounds of this invention are indicated by the following 

10 assay for GABAa receptor binding activity. 

Assays are carried out as described in Thomas and Tallman (J. Bio. Chem. 156 : 9838- 
9842 , J. Neurosci. 1: 433-440, 1983). Rat cortical tissue is dissected and homogenized in 25 
volumes (w/v) of 0.05 M Tris HCl buffer (pH 7.4 at 4^C), The tissue homogenate is 
centrifuged in the cold (AO) at 20,000 x g for 20*. The supernatant is decanted and the pellet is 

15 rehomogenized in the same volume of buffer and again centrifuged at 20,000 x g. The 
supernatant is decanted and the pellet is frozen at -20^ overnight The pellet is then thawed and 
rehomogenized in 25 volume (original wtA^ol) of buffer and the procedure is carried out twice. 
The pellet is finally reSuspended in 50 volumes (wA^ol of 0.05 M Tris HCl buffer (pH 7.4 at 
40OC). 

20 Incubations contain 100 ml of tissue homogenate, 100 ml of radioligand 0.5 nM (^H- 

RO 15- 1788 t^H-Runiazcnil] specific activity 80 CiAnmol), drug or blocker and buffer to a total 
volume of 500 ml. Incubations are carried for 30 min at 4<^ then are rapidly filtered through 
GFB filters to separate free and bound ligand. Filters are washed twice with ^sh 0.05 M Tris 
HCl buffer (pH 7.4 at 4^) and counted in a liquid scintillation counter. 1.0 mM diazepam is 

25 added to sotne tubes to determine nonspecific binding. Data are collected in triplicate 
determinations, averaged and % inhibition of total specific binding is calculated. Total Specific 
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Binding = Total - Nonspecific. .In sonne cases, the amounts of unlabeled drugs is varied and total 
displacement curves of binding are carried out. Data are convened to Ki's; results for compounds 
of this invention are listed in Table 2. 



Table 2 







1 


yu 


2 


2V 


3 




4 


U.^4 


5 


9 


6 


9 


7 


30 


8 


27 


9 


1.3 


10 


37 


11 


7 


12 


5 


13 


24 


14 


3 


15 


12 



The compounds of general formula I may be administered orally, topically, parcntcrally. 
by inhalation or spray or rcctally in dosage unit formulations containing conventional non-toxic 
phaimaceudcally acceptable earners, adjuvants and vehicles. The term parenteral as used herein 
includes subcutaneous injections, intravenous, intramuscular, intrastcmal injection or infusion 
1 0 techniques. In addition, there is provided a pharmaceutical formulation comprising a compound 
of general formula I and a pharmaceutically accepuble carrier. One or more compounds of 
general formula 1 may be present in association with one or more non-toxic pharmaceutically 
acceptable carriers and/or diluents and/or adjuvants and if desired other active ingredients. The 
pharmaceutical compositions containing compounds of general formula I may be in a fonn 
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suitable for oral use, for example, as tablets, troches, lozenges, aqueous or oily suspensions, 
dispersible powders or granules, emulsion, hard or soft capsules, or syrups or elixirs. 

Composidons intended for oral use may be prepared according to any method known to 
the art for the manufacture of pharmaceutical composidons and such composidons may contain 
5 one or more agents selected from the group consisting of sweetening agents, flavoring agents, 
coloring agents and preserving agents in order to provide phannaceutically elegant and palatable 
prcparadons. Tablets contain the acdve ingredient in admixture with non-toxic pharmaccutically 
acceptable excipicnts which are suitable for the manufacture of tablets. These excipienis may be 
for example, inen diluents, such as calcium carbonate, sodium carbonate, lactose, calcium 

1 0 phosphate or sodium phosphate; granulating and disintegrating agents, for example, com starch, 
or alginic acid; binding agents, for example starch, gelatin or acacia, and lubricating agents, for 
example magnesium stearate, stearic acid or talc. The tablets may be uncoated or they may be 
coated by known techniques to delay disintegration and absorption in the gastrointestinal tract and 
dicreby provide a sustained action over a longer period. For example, a time delay nuterial such 

1 5 as glyceryl monosterate or glyceryl distearate may be employed. 

Formulations for oral use nuy also be presented as hard gelatin capsules wherein the 
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium 
phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is mixed with water 
or an oil medium, for example peanut oil, liquid paraffin or olive oil 

-0 Aqueous suspensions contain the active materials in admixture with excipients suitable for 

the manufacture of aqueous suspensions. Such excipients are suspending agents, for example 
sodium caiboxymethylcellulose, methylcellulose, hydropropylmethylcellulose, sodium alginate, 
polyvinylpynolidone, gum tragacanth and gum acacia; dispersing or wetting agents may be a 
naniraily-occuiring phosphatide, for example, lecithin, or condensation products of an alkylene 

25 oxide with fatty acids, for example polyoxyethylene stearate, or condensation products of 
ethylene oxide with long chain aliphatic alcohols, for example heptadecaethylcneoxycetanol, or 
condensation products of ethylene oxide with partial esters derived from fatty acids and a hexitol 
such as polyoxyethylene sorbitol monoolcaie, or condensation products of ethylene oxide with 
partial esters derived from fatty acids and hexitol anhydrides, for example polyethylene sorbitan 
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monooleatc. The aqueous suspensions may also contain one or more preservanvcs. for example 
ethyl, or n-propyl p-hydroxybcnzoate. one or more coloring agents, one or more flavoring 
agents, and one or more sweetening agents, such as sucrose or saccharin. 

Oily suspensions may be formulated by suspending die active ingredients in a vegetable 
5 oil, for example arachis oil, olive oil. sesame oil or coconut oil, or in a mineral oil such as liquid 
paraffin. The oily suspensions may contain a thickening agent, for example beeswax, hard 
paraffin or cetyl alcohol. Sweetening agents such as those set forth above, and flavoring agents 
may be added to provide palatable oral preparations. These compositions may be preserved by 
the addition of an anti-oxidant such as ascorbic acid. 
1 0 Dispersible powders and granules suitable for preparation of an aqueous suspension by 

the addition of water provide die active ingitdient in admixnire widi a dispersing or welting agent, 
suspending agent and one or more preservatives. Suitable dispersing or wetting agents and 
suspending agents are exemplified by those already mentioned above. Additional excipients, for 

* 

example sweetening, flavoring and coloring agents, may also be present 
1 5 Pharmaceutical compositions of the invention may also be in the form of oil-in- water 

emulsions. The oUy phase may be a vegetable oil. for example olive oil or arachis oil, or a 
mineral oU, for example liquid paraffin or mixtures of these. Suitable etmilsifying agents may be 
naturally-occurring gums, for example gum acacia or gum tragacanth. naturally-occurring 
phosphatides, for example soy bean, lecithin, and esters or partial esters derived from fatty acids 
20 and hexitol, anhydrides, for example sorbitan monoleate, and condensation products of die said 
partial esters with ethylene oxide, for example polyoxyethylene sorbitan monoleate. The 
emulsions may also contain sweetening and flavoring agents. 

Syrups and elixirs may be formulated with sweetening agents, for example glycerol, 
propylene glycol, sorbitor or sucrose. Such formulations may also contain a demulcent, a 
25 preservative and flavoring and coloring agents. TTie pharmaceutical compositions may be in the 
form of a sterile injectable aqueous or oleaginous suspension. This suspension may be 
formulated according to die known ait using diose suitable dispersing or wetting agents and 
suspending agents which have been mentioned above. The sterile injectable preparation may also 
be sterile injectable solution or suspension in a non-toxic parentally acceptable diluent or solvent. 

-24- 



BNSDOCID: <WO 9726243A1 l_> 



wo 97/26243 PCT/US97/005 1 9 

for example as a solution in 1,3-butancdiol. Among the acceptable vehicles and solvents that may 
be employed arc water. Ringer's solution and isotonic sodium chloride solution. In addition, 
sterile, fixed oils arc convcnnonally employed as a solvent or suspending medium. For this 
purpose any bland fixed oil may be employed including synthetic mono-or diglycerides. In 
5 addition, fatty acids such as oleic acid find use in the preparadon of injeciablcs. 

The compounds of general formula I may also be administered in the form of 
suppositories for rectal administrarion of the drug. These compositions can be prepared by 
mixing the drug with a suitable non-irritating excipicnt which is solid at ordinary temperatures but 
liquid at the rectal temperature and will therefore melt in the rectum to release the drug. Such 
10 nnatcrials are cocoa butter and polyethylene glycols. 

Compounds of general formula I may be administered parcntcrally in a sterile medium. 
The drug, depending on the vehicle and concentration used, can cither be suspended or dissolved 
in the vehicle. Advantageously, adjuvants such as local anaesthetics, preservatives and buffering 
agents can be dissolved in the vehicle. 
15 I>osage levels of the order of from about 0.1 mg to about 140 mg per kilogram of body 

weight per day are useful in the treatment of the above-indicated conditions (about 0.5 mg to 
about 7 g per patient per day). The amount of active ingredient that may be combined with the 
carrier materials to produce a single dosage form will vary depending upon the host treated and 
the particular mode of administration. Dosage unit forms will generally contain between from 
20 about 1 mg to about 500 mg of an active ingredienL 

It will be understood, however, that the specific dose level for any particular patient will 
depend upon a variety of factors including the activity of the specific compound employed, the 
age, body weight, general health, sex, diet, time of administration, route of administration, and 
rate of excretion, drug combination and the severity of the particular disease undergoing therapy. 
25 An illustration of the preparation of compounds of the present invention is given in 

Scheme 1. 
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Scheme I 




1) KORMeOH 

2) BiCHX0C02Et 

3) NaOH 




CO2H 



I 



K2CO3. CS2CO3 
EtI, DMF 




CO^Et 



^4H40Ac. DMF 




CO^Et 



aq NaOH. EtOH 




CO2H 

>x Et3N. aC02Et 

DMF, 0* 




CONHAr 



C02Et 



IN NaOH, EtOH 
KXf 




CONHAr 



5 where: 



Aris 
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W 



10 



where Q, W, k, m,n, Z, R3, R4, R5, and R6 are as defined above. 

Those having skill in the art will recognize that the starting materials may be varied and 
additional steps employed to produce compounds encompassed by the present invention, as 
denwnstratcd by the following examples. 

In some cases protection of certain reactive functionalities may be necessary to achieve 
some of the above transformations. In general the need for such protecting groups will be 
apparent to those skilled in the an of organic synthesis as well as the conditions necessary to 
attach and remove such groups. Represcnutive examples of the preparation of various protected 
aniline derivatives are shown in Schemes U (1). (2) and (3). 



Scheme 11 



(1) 




Pyridine, TFAA 




COCF3 



COCF3 
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(2) 




CICH2CH2OR, 
K2CO3. Nal 

CS2CO3. DMF. 75' 



^ O2N 




ORu 



10% Pd/C, H2 
EtOH 





OH 



soa 



o- 



80° 




R^RioNH, i-PrOH 
sealed tube, 100*" 




10% Pd/C, 
Ha 



NR9R10 EtOH 




NR9R10 



10 



Rio*H 

Rio = COCF3 




Pyridine, TFAA, 

CH2a2. (f 
(for Rio = H) 



The disclosures in this application of all articles and references, including patents, arc 

incorporated herein by reference in their entirety. 

One skiUed in the an will recognize that tnodifications may be made in the present 
invention without deviating from the spirit or scope of the invention. The invention is iUustratcd 
further by the following examples which are not to be consmied as Umiting the invention or scope 
of the specific procedures or compositions described herein. 

Example 1 




iiates 
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The siarxing maierials^d various intermediates may be obtained from conimercial 
sources, prepared from commercially available organic compounds, or prepared using well 
known synthetic methods. 

Representative examples of methods for preparing intermediates of the invention are set 
5 forth below. 

1. 4-OXO-4 .5 .6,7- tetrah vdrobenzoftira n- 3-carbox vlic acid 



O 




4-Oxo-4,5,6,7-tctrahydrobcnzofuran-3-carboxylic acid is prepared according to the 
following procedure. Potassium hydroxide (345 g, 6,15 mol) is dissolved in methyl alcohol (1.2 

10 L) then cooled in an ice water bath. A solution of cyclohexanedione (714 g, 6.15 mol) in methyl 
alcohol (1.2 L\ dissolved using gentle heat« is added dropwise to the cold, stirred KOH solution 
over 2 h. A solution of ethyl bromopynivate (1200 g, 6.15 mol) in methyl alcohol (1.5 L) is then 
added dropwise over 3 h. The reaction mixture is allowed to reach ambient temperature and 
stirred an additional 14.5 h. While cooling the reaction mixture via a water bath, a solution of 

15 sodium hydroxide (492 g, 12.4 mol) in water (984 mL) is added dropwise over 2.5 h. After 
stirring at ambient temperature for 15.5 h, the reaction mixture is cooled in an ice water bath, 500 
g of ice added, and the resulting mixture is then acidified with concentrated hydrochloric acid (ca 
IL) to pH 1. The reaction mixture is concentrated in vacuo^ IL of ice is added, and the precipitate 
filtered, washed with ice water (3 X 200 mL), and then dried in a vacuum oven at 75^ C to afford 

20 4-oxo-4,5,6,7-tcirahydrobenzofuran-3-carboxylic acid (560 g). m.p. 137-138^0. 
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i. 4-oxf>-4.5.6.7 -tffn-ahvdroiP<1«?«*^-'t-<^arhnxvlate 



10 




To a stirred mixture of 4-oxo-4,5,6,7-tctrahydrobenzofuran-3-carboxylic acid (640 g, 
3.55 tnol). potassium carbonate (1.7 kg, 10.65 mol) and cesium carbonate (100 g. 0.32 mol) in 
N,N-dinicthylformaimde (9.0 L) is added iodoethane (1250 g. 8.01 mol). The tnixture is heated 
at 60° C for 2 h. After cooling to ambient temperature, the mixture is filtered, the solid is rinsed 
with ethyl acetate, and the filtrate concentrated in vacuo . Water (2 L) is added then extracted with 
ethyl acetate (2 X 2L); the combined organic extracts are washed with brine, dried over 
magnesium sulfate, filtered, and concentrated in vacuo to give ethyl 4-oxo-4,5,6,7- 
tetrahydrobenzofuran-3-carboxyUc acid (642 g). A mixture of this ester (640 g, 3.07 mol) and 
ammonium acetate (426 g, 5.53 mol) in N,N-dimetfiylfonnamidc (320 mL) is heated to 100° C 
for 2 h. The reaction mixture is concentrated in vacuo , ice water (2.5L) is added, and extracted 
with dichlofomethane (2 X 3L) ; the combined organic extracts are washed with brine, dried over 
magnesium sulfate, filtered, and conccnaated in vacuo to give ethyl 4-oxo-4,5,6.7- 
15 tetrahydiDindole-3<arboxylate (357 g). A mixture of this ester (170 g. 0.82 mol) in ethyl alcohol 
(250 mL) and a solution of sodium hydroxide (165 g. 4.1 mol) in water (1 L) is heated at reflux 
for 1 h. then cooled in an ice water bath. Concentrated hydrochloric acid (350 mL) is added 
dropwise, the piwipitatc coUected by filti«ion, rinsed with ice water (3 X). and dried in a vacuum 
oven at 75° C to afford 4-oxo-4,5.6,7-tetrahydroindole-3-carboxylaie (125 g). m.p. 269-270O 

20 C. 



d.rN.rrifltior r^aretvl.fmeThvtaminomethvl)aniline 




-30- 



BNSDOCID <WO 0726243A1 I > 



wo 97/26243 



PCTAJS97/00519 



A solution of p-nitrobcnzylbromidc (5.40 g, 25 mmol) in acetonitrile (60 ml) is added 
dropwisc lo a stirred soludon of aqueous mcthylaminc (65 mL, 40 wl%, 0.75 nioi) in acetonitrile 
(50 mL) at 0^. After stirring an additional 15 minutes, the soludon is poured into brine and 
extracted 2X with dichloromcihanc. The combined organic layers arc washed with brine, dried 
5 over sodium sulfate, filtered, and concentrated in vacuo to give 4- 
(methylaminomethyi)nitrobenzene (4.04gX 

A solution of trifluoracetic anhydride (4.46 mL, 31.6 mmol) in dichlororaethanc ( 10 mL) 
is added dropwise to a stirred solution of 4-(methylaminomethyl)nicrobenzene (4.04g, 24.3 
mmol) and pyridine (2.16 mL, 26.7 mmol) in dichloromethane (25 mL) at 0^. After stiirijig an 
10 additional 30 minutes, the solution is poured into aqueous 3.6N hydrochloric acid and extracted 
with dichloromethane. The organic layer is washed with brine, dried over sodium sulfate, 
filtered, and concentrated in vacuo to give 4.[N-trifluoroacetyl-(methylaminomeihyl))mtit)ben2ene 
(6.55 g). 

Crude 4.[N-trifluofoacetyU(methylaminomcthyl)]nitrobcnrcne (6.55 g) is dissolved in 
1 5 ethyl alcohol (75 mL) . added to 10% Pd/C (655 mg) in a Pair bottic and shaken under Hydrogen 
(50 PSD for 4 hours. The mixture is filtered through Celite and concentrated in vacuo to give 4- 
[N-trifluoroacetyl-(mcthylamiiK>nieihyl)anilinc (5.75 g). 

The 3*aminoalkylaniiines are prepared in a similar fashion according to the procedure 
generally set fonh in part (1) of Scheme II above. 

^0 1- 4-aniinQ-nsi-trifluorpaceryU2-methvl aminoethQxv^benzene 




A mixture of p-nitrophenol (1.39 g, 10 mmol), 2-chloroeihoxytrimethylsilane (3.2 ml, 20 
mmol), poussium carbonate (4,15 g. 30 mmol), cesium carbonate (163 mg, 0.5 mmol), and 
sodium iodide (149 mg, 1 mmol) in N,N-dimcihylformamide ( 10 ml) is heated at 75^ for 19.5 
25 hours. After cooling to ambient temperature, the mixture is diluted with ethyl acetate and filtered. 
The filtrate is washed with samrated aqueous sodium bicarbonate, then washed 2X with water, 
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dried over magnesium sulfate, filtered, concentrated in vacuo, and purified on Silica gel (1 : 1 ethyl 
acetate / hcxanes) to give 4-nitio-(2-Hydroxyethoxy)benzene (1.25 g). 

4-Niffo-(2-Hydroxyethoxy)bcnzene (1.13 g, 6.2 mmol) in thionyl chloride (10 mL) is 
heated at reflux for 3 houis then concentrated in vacuo . After cooling the residue in an ice water 
5 bath, saturated aqueous sodium bicarbonate is added and the precipitate collected, rinsed with 
water, and dried to give 4-niiro-(2-chloroethoxy)ben2ene (909 mg). 

A mixture of 4-nitro-(2-chlorocthoxy)benzcne (781 mg. 3.9 mmol) and aqueous 
methylaminc (15 mL, 40 wt. %) in isopropyl alcohol (15 mL) is heated in a sealed tube at 100° 
for 4 hours. After cooling in an ice water bath, the mixtured is poured into brine and extracted 2X 
10 with dichloiomethane. dried over sodium sulfate, filtered, and concentrated in vacuo to give 4- 
nitro-(2-inethylaminocthoxy)benzene (697 mg). 

To a solution of 4.nitro-(2-methylaminoethoxy)ben2ene (766 mg, 3.9 mmol) and pyridine 
(0.35 mL, 4.29 mmol) in dichloromcdiane (5 mL) at 0° C is added dropwise trifluroacetic 
anhydride (0.72 tnL, 5.08 mmol). After stirring at 0° C for 3.5 hours, the mixture is poured into 
15 aqueous 1.2 N hydrochloric acid and extracted with dichloromethane. The organic layer is 
washed with samrated aqueous sodium bicarbonate then brine, dried over sodium sulfate. fUtered, 
and concentrated in vacuo to give 4-nitio-(N-trifluoroacetyl-2-inethylaminoeihoxy)benzene (1.06 
g). Treatment of this niao compound with 10% Palladium on carbon in ethyl alcohol ( 1 8 mL) in 
a Parr bottle under Hydrogen (55 PSI) for 2.25 hours affords 4-amino-(N-trinuoroacetyl-2- 
20 methylaminoethoxy)bcn2cne (709 mg). 



Example 2 




NHMe 



rnmnound 1 
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To a sdrrcd solution of 4-oxo-4,5,6,7-tetrahydro-lH-mdolc-3-carboxylic acid (100 mg. 
0.6 mmol) and tricthylaminc (0.15 mL» 1.1 nimol) in N,N-dimeihylformaniidc (5 mL) at C is 
added ethyl chioroformate (0.1 mL, 1,1 mmol). After sttning an additional 1 hour, 3-(N- 
trifluoroacctyl-(methyIaminomeihyl)aniiinc (0.3 g, 1.3 mmol ) is added. The reaction mixture is 
S stirrred for 4 hours, then poured into saturated aqueous ammonium chlohde and extracted 2X 
with ethyl aceute. The combined organic layers are washed sequentially with brine, aqueous 2N 
hydrochloric acid, then brine, dried over sodium sulfate, filtered, and concentrated in vacuo . To 
the residue is added 15% aqueous potassium bicarbonate (5 mL) and methyl alcohol (3 mL), then 
heated at reflux for 3 hours. After cooling, the reaction mixture is extracted with ethyl acetate, the 
10 organic layer dried over sodium sulfate, filtered, and concentrated in vacuo to give N-[3- 
(methylaminoinethyl)phenyl]-4-oxo-4,5,6,7-tetrahydn>- lH-indole-3-carboxamide. m.p. 130- 
132^C 

Example 3 

The following compounds arc prepared essendally according to the procedures described 
in Examples 1-5: 

(a) N-(3-(Methylaminomcthyl)pheny ll-4-oxo-4,5,6,7-tetrahydro- 1 H-indole-3- 
carboxamide (Compound 1); mp 130-132P C. 

(b) N-t4-(Hydroxyeihoxy)phcnyl]-4-oxo-4,5,6,7-teirahydro- lH-indole-3- 
carboxamide; mp 245-247^ C 

(c) N*[4-(Methoxyethoxy)phenyI]-4-oxo* 4,5,6,7-tcirahydio- 1 H-indole-3- 
carboxamide (Compound 2). 

(d) N-[-4-(3-Mcthylaiiiinocthoxy)phenyl]-4K>xo-4,5,6,7-tetrahydro-lH-indole-3- 
carboxamidc; mp 233-2360 C. 

(e) N-[4-(Methoxymethyl)phenyl]-4-oxo-4,5,6,7-tetrahydro-lH-indole-3- 
carboxamide; mp 164- 165^ C. 

(0 N-{4-(Aminomeihyl)phenyll-4-oxo-4,5,6,7-teirahydrc>-lH-indole-3-carboxamide 
(Compound 6); mp >20(y> C (d). 
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(g) N-t4-{Methylammomethyl)phcnyll-4-oxo-4.5.6.7-tetrahydro-lH-indole-3- 

carboxamide; mp 217-219° C. 

(h) N-t2-nuoro-4-(mcthylaiTiinomcthyl)phenyl]-4-oxo- 4.5,6,7-tetrahydro-lH- 

indole-3-carboxaimde (Compound 3); mp 186-188**C. 
5 (i) N- ( 4-[N-acctyl-(meihylsmiinomethyl)phenyll ) -4-oxo-4.5,6.7-tetrahydn>- 1 H- 

indole-3-carboxamide; mp 204-206° C. 

(j) N-(4-(Eihylaminomethyl)phcnyl]-4-oxo-4,5.6,7-tetrahydn)- lH-indole-3- 

carboxamidc; mp 194- 1950 C. 

(k) N-I4-(Isopiopylaminomethyl)phenyll-4-oxo-4,5.6,7-tctrahydro-lH.mdole-3- 

10 carboxamide; mp 164-1 

0) N-[4-(Cyclopropylaminomcthyl)phenyl]-4.oxo-4.5.6.7 -tetrahydro- lH-indolc-3- 

carboxamide (Compound 5); mp 171-173° C. 

(m) N-{4-(I>iroethylaminomethyl)phenyll-4.oxo- 4.5.6.7-tetrahydio-lH-indolc-3- 

carboxamide; mp 216-218°C. 
1 5 (n) N-t4-(2-Aniinoethyl)phenyll-4.oxo- 4^.6,7-ietrahydn)- lH-ndolc-3-carboxamidc; 

mp 85-90° C 

(o) N-[4-(2-Meihylaminoethyl)phenyll-4-oxo-4.5,6,7-tetrahydio-lH-mdolc-3. 

caiboxamidc (Compound 4); mp 197-200° C. 

(p) N-t4-(MedK)xymcthyl)phenylV4^xo-5.5Hlimcthyl-4.5A7-tetrahydro.lH-m^^^ 

20 3-carboxamide. 

(q) N-l4-(Mediylaininomediyl)phcnyl-4-oxo- 1 .4.5,6,7,8-hcxahydro- 

cycloheptatblpyirole-3-caiboxamide (Compound 7); mp 173-175° C 

(r) N.{4-[N-acetyKmethylaminomeihyl)phcnyl])-4-oxo-6-mcthyl-4^.6,7- 

tctrahydio-lH-indolc-3-caiboxamidc; mp 159-161° C 
25 (s) N-l4-(Methylaminomcihyl)phenyn-4^xo.6-nKthyl-43.6J-«trahydro.lH-m^^ 

3-carboxamidc; mp 217-219*^ C. 

(0 N-t4.(HydiDxymethyl)phenyll-4^xo.6-methyl-4.5.6.7-ietrahydio- 1 H-indolc-3-. 

carboxamide; mp 260-262P C. 
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(u) N-(4.(2-Hydn)xycthoxy)phenyl]-4-oxo-6-methyl-4,5,67-tctrahy€^ 
3-carboxamidc (Compound 9); mp 245-2470 C. 

(v) N-[3.(Mcthylaininomcthyl)phcnyl]-4-oxo-6-mcihyl-4,5,6J-rciraydr^ 
3-carboxamidc; mp 172-1740 C. 

5 (w) N-[4-(2-Hydroxyethoxy)phcnyl]-4.oxo.6,6-dimcthyl-4,5,6,7-tctrahydro- IH- 

mdole-3-cart»xamidc; mp 268-2700 C. 

(x) N-[3-(HydroxymcihyI)phcnyl]-4<>xo.6,6-dimcihyl-4,5,6 J-tcd^ydrc^ I H- indole 
3-cartx)xamidc (Compound 8); mp 233-2350C. 

(y) N-[4.(Hydroxymcthyl)phenyl]-4K>xo-6,6-dimcihyl-4,5,6 J-tccrahydrc^ 1 H-indolc 
10 3-cartx>xamide; mp 245-2470C. 

(z) N.[4-(Mcthylaminomcthyl)phcnyl]-4-oxo-6,6Kiimethyl-4,5,6J-ic 
indole-3-carboxamidc; mp 230-232OC. 

(aa) N-( 1 ,3-Bcnzodioxol-5-yl)^xo-4»5,6 J-tccrahydro- lH-indolc-3-cart» 
(Compound 10); mp 248-2490 C 

15 (bb) N-(23-Dihydro- 1 .4-bcnzodioxin-6-yl)-4.oxo-4^,6 J-tctrahydro- lH-indolc-3- 

cartx>xamide (Compound 1 1); mp 254-25^ C. 

(cc) N-(3,4-Dihydio-2H- 1 •4-bcnzoxa2in-6-yl)-4^xo4^,6 J-tctrahydio- lH-indole-3- 
carboxamidc; mp 2 1 60C 

(dd) N-(2^-Dimcthyl- l,3-bcnzodioxol-5-yl)-4<ixo-4,5,6 J-tctrahydro- IH-i 
20 carboxamide. 

(cc) N-(2,3-DihydrD- 1 H-indoI-5-yl)^oxo-4,5,6,7- tctrahydio- 1 H-indolc-3- 
carboxamide; mp 283-286^ 

(ff) N-(2,3-Dihydro- lH-indol-6-yl)-4-oxo-4,5,6,7-tctrahydn>- lH-indolc-3- 
carboxamidc (Compound 13); mp 322-3230C. 

25 (gg) N-( 1 ,3-Bcn2odioxol-5-yl)-4.oxo-5,5-dimcthyl-4,5.6,7-tctrahydro- 1 H-indolc-3- 

carboxamide. 

(hh) N-(2,3-Dihydio- 1 ,4-bcnzodioxin-6-yi)-4.oxo-5,5-dimcthyl-4,5,6 J-tetrahydro- 
IH-indolc- 3-carboxamidc; mp 241.2430C. 
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(u) N-(4H-1.3-Benzodioxin-7-yl)-4-oxo-5.5-dimethyl-4.5.6.7-tetrahydro-lH-indole- 

3-carboxaimde; mp 251-2520C. 

(ij) N-(1.3-Bcn2odioxol-5-yl)-4-oxo- 1 .4.5.6.7 .8-hcxahydro-cycloheptalblpyrrole-3- 

caxtxjxamide; mp 210-212'' C. 
5 (kk) N-(2.3-Dihydn)-l,4-bcnzodioxin-6-yl)-4-oxo-l.4.5.6.7,8-hcxahydro- 

cyclohcpta(blpynDle-3-carboxanude (Compond 12); mp 222-2230C. 

(U) N-(2.2.Dinicthyl-1.3-benzo<lioxol-5-yl)-4-oxo-6-methyl-4,5.6,7-tetrahydn>- IH- 

indole-3-caiboxamide; mp 155-1570C. 

(mm) N.(1.3-Benzodioxol-5-yl)-4oxo-6.methyl-4.5,6,7-tetrahydro-lH-indolc-3- 

10 carboxaroide; mp 297-2990C. 

(nn) N.(2.3-Dihydn>- 1 .4-bcn2odioxin.6-yl)-4-oxo-6-raethyl-4.5.6.7-ietrahydiD- 1 H- 

indole-3-caiboxamide; mp 290-292OC. 

(oo) N-( 1 ,3-Ben2odioxol-^yl)-4K>xo-6.6-dimethyl-4,5.6.7-tctrahydIO- lH-indole-3- 

carfooxamide; mp 245-246P C 
15 (PP) N-(2,3-I>ihydiD.l,4-bcnzodioxm-6-yl)-4-oxo-6.6-dimcthyl-4,5.6,7-tetrahydro- 

lH-ind<Ae-3-carboxamide. 

(qq) N.(4H- 1 ,3-Benzodioxin-7-yl)-4^xo.6,6Klunethyl-4,5.6.7-tetrahydro. 1 H-indolc- 

3-caiboxamide; mp 234-236** C. 

(It) N.[(2-Hydroxycihoxy)pyrid-5-yll-4.oxo-6-methyM.5,6.7-tetnhydro-lH-indole- 

20 3-carboxamidc (Compound 15); mp 221-223° C. 

(ss) N-(3.4-Dihydio-2H-l.4-ben20xazin-7-yl)-4-oxo-4.5.6,7-teinihydn>.lH-indolc^ 

carboxamide. 
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Example 4 

Water solubility for various compounds within the invention was dctcrminecl and 
compared with that for compounds outside the scope of the invention. The compounds evaluated 
are encompassed within formula II: 

5 
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0.58 



H 



H 




0.34 



0.26 



H 



H 



CH3 CH3 




1 F^^^^OCH 



The invenrion and the manner and process of making and using it, are now described in 
such full, clear, concise and exact terms as to enable any person skUled in the an to which it 
pertains, to make and use the same. It is to be understood that the foregoing describes prcfeiied 
embodiments of the present invention and that modifications may be made therein without 
depaning from the spirit or scope of the present invention as set fonh in the claims. To 
particularly point out and distinctly claim the subject matter regarded as invention, the foUowing 
claims conclude this specification. 
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WHAT IS CLAIMED IS: 

1 . A compound of the formula: 




or the phann2u:eutically acceptable non-toxic salts thereof wherein: 
G represents 



where 

Q is phenyl, 2- or 3-thicnyl, or 2% 3% or 4-pyridyl, all of which may be mono or 
disubstimted with hydroxy or halogen; 
10 T is halogen, hydrogen, hydroxyl, amino or alkoxy having 1-6 carbon atoms; 

W is oxygen, nitrogen, sulfur, or CR7R8 where R7 and Rg are the same or 
different and represent hydrogen, alky I, orR7-R8 taken together 
represents a cyclic cnoiety having 3-7 carbon atoms; 

X is hydrogen, hydroxyl, or alkyl; 
15 Z is hydroxy, alkoxy, cycloalkyl alkoxy having 3-7 carbon atoms, amino, mono, 

or dialkylamino where each alkyl is independently alkyl or cycloalkyl 
having 3-7 carbon atoms, or NR9COR10 where R9 and Rio arc the same 
or different and represent hydrogen or alkyl or cycloalkyl having 3-7 
carbon atoms; or 

20 Z is connected, optionally through W, to Q to from a 1-6 mcmbcred ring; 




n 

, and ^ ^ independently represent a carbon chain optionally 
substituted with hydrogen, halogen, or straight or branched chain lower alkyl 
having I -6 carbon atoms; 
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wherein 



k: is 0. I, 2, or 3; 



mis 0. 1, 2, or 3; and 



n is 0, U 2, or 3; 



R3, R4, R5, and R6 arc the same or diffcrcm and arc selected from hydrogen, alkyl » 
-COR 1 1 or -CO2RI 1 where Rl 1 is alkyl or cycloalkyl having 3-7 carbon atoms; 
or -CONR12R13 where Rl2 and Rl3 arc selected independently from hydrogen, 
alkyl, cycloalkyl having 3-7 carbon atoms, phenyl, 2-, 3-, or 4-pyridyl, or 
NR12R13 forms a heterocyclic group which is morpholinyl, pipcridinyl, 



R3-R4 may be taken together to forai a cyclic moiety having 3-7 carbon atoms; or 
R5-R6 may be taken together to form a cyclic moiety having 3-7 carbon atoms; and 

where each alkyl group forming an R3, R4, R5, or R6 substitutent or portion 
thereof may be substituted independently with hydroxy or mono- or 
dialkylamino where each alkyl is independently alkyl or cycloalkyl having 



10 



pyrrolidinyl, or N-alkyl piperazinyl; or 



3*7 carbon atoms. 



2. 



A compound according to claim 1, which is: 




W 



20 wherein Y is hydrogen, halogen, or hydroxy. 
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3 . A compound according to claim 1 , which is: 




wherein Y is hydrogen, halogen, or hydroxy. 



5 4 . A compound according to claim 1 ,which is: 



10 




wherein Y is hydrogen, halogen, or hydroxy. 



6. A compound aocmding to claim 1 , which is: 
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H 

wherein Y is hydrogen, halogen, or hydroxy. 



7 . A compound according to claim 1 .which is: 



5 




9. A compound of the formula: 
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10. A compound of ihe formula: 




11. A compound according to claim 1 , which is N-[3-(Methyiaminomethyl)phenyl]-4- 
5 oxo-4,5,6,7-tctrahydro- lH-indoie-3*cartx>xamide . 

1 2. A compound according to claim 1 , which is N-(4-(HydrDxyethoxy)phcnyll-4-oxo- 
4,5,6 J-tccrahydro- lH-indoIe-3-carboxamide. 

13. A compound according to claim 1, which is N-[4-(Methoxyethoxy)phenyl]-4-oxo- 
4,5,6,7-tetrahydix>- lH-indoie-3-caitx>xamide. 

10 1 4. A compound according to claim 1 , which is N-[-4-(3- 

Methy lan3inoethoxy)pheny l]*4-oxo-4,S A7-tetrahydro- 1 H-indole-3-carboxamide. 

15. A compound according to claim 1, which is N-[4-(Methoxymethyl)phenyl]*4-oxo- 
4,5,6,7-tcirahydn>- lH-indole-3-cartx>xamide. 

16. A compound according to claim 1, which is N-[4-(Aminofnethyl)phenyl]-4-oxo- 
1 5 4^,6,7- tetrahydio- lH-indole-3-carboxaimde. 

17. A compound according to claim U which is N-[4-(Methylaminomethyl)phenyl]-4- 
oxo-4,S«6J-cetrahydro» lH*indoie-3-cartx>xamide. 

18. A compound according to claim 1, which is N-[2-FIuoro-4- 
(iDethylaminomethyl)phenyl]-4-oxo- 4^,6 J-tctrahydro- lH-indolc-3-carboxamide. 

20 1 9 . A compound according to claim 1 , which is N- ( 4-[N-acety 1- 

(methylaminomethyl)phenyll ) -4-oxo-4,5,6,7-tctrahydit)- lH-indolc-3-cartx)xamidc. 

20. A compound according to claim 1, which is N-[4-(Ethylaminoinethyl)phenyl]-4- 
oxo-44,6,7-tetrahydro- lH-indole-3*carboxamide. 

21 . A compound according to claim 1, which is N*[4*(Isopropylaminomethyl)phenyl]- 
25 4-0X0-4,5,6 J- tecrahydro- 1 H-indole-3-carboxamidc. 

-43- 



BNSDOCID < wo 9726243A1 t > 



wo 97/26243 PCT/US97/00519 

22. A compound according to claim I, which is N-{4- 
(Cycloproylaininomeihyl)phcnyll-4^oxo^4.5.6 J-tetrahydro- lH-indolc-3-carboxami^ . 

23. A compound according to claim I, which is N-(4- 
(Dimcihylaminomethyl)phenyll4-oxo- 4^,6,7-tetrahydn>- lH-indole-3-carboxamide. 

5 24. A compound according to claim 1 . which is N-l4-(2-Aminocthyl)phenyl]-4.oxo- 

4,5,6,7-ietrahydro- 1 H-indole-3-carboxaiiiidc. 

25. A compound according to claim 1 . which is N-[4-(2-Methylaminoeihyl)phcnyn- 
4oxo-4,5,6.7-ietiahydro- lH-indole-3-carboxamide. 

26. A compound according to claim 1 . which is N-l4.(Methoxymethyl)phenyll^-oxo- 
10 5.5-dimethyl-4^,6,7-tctrahydro-lH-indole-3-carboxamide. 

27 . A compound according lo claim I , which is N-[4-(Mcthylaminomethyl)phenyl-4- 
oxo- 1 ,4,5,6.7,8-hcxahydro-cyclohepia[blpyTTole-3-carboxamide. 

28 . A compound according to claim I . which is N- {4-[N-acetyl- 
(.ncthylaminomethyl)phenyll)-4^oxo-6-methyl-43.6J-tctiaydro-lH^^ 

15 29. A cotiipound according to claim 1. which is N.l4.(Mcthylaminomeihyl)phenyl]^ 

oxo-6-methyl-4,5,6,7-tetrahydio- IH-indole-: 

30. A compound according to claim 1 . which is N-l4^ydrDxymethyl)pheny ll-4^oxo- 

6-methyl-4^,6,7-tetrahydro- lH-indole-3-carboxamidc. 

31. A compound according to claim 1, which is N.l4.(2.Hydroxyethoxy)phenyll-4- 
20 oxo-6-mcthyl-4.5,6,7-teirahydio-lH-indolc-3-carboxamide . 

32. A compound according to claim 1 . which is N-t3-(Mediylaminomethyl)phenyll-4- 
oxo-6-inethyl-4 A6,7-ietrahdn)- lH-indolc-3-carboxainidc. 

33. A compound accoiding to claim 1. which is N-[4.(2-Hydioxyethoxyphenyl]-4- 
oxo-6.6-dimeihyl-4.5,6.7-tetrahydiD- lH-indole-3-carboxaniide. 

25 34. A compound according to claim I, which is N.l3-(Hydioxymethyl)phenyll^xo. 

6.6-diroethyl-4^,6,7-tetrahydr(>-lH-indole-3-carboxamide . 

35. A compound according.^ claim 1. which is N-[4.(Hydroxymethyl)phenyll-4^oxo 
6.6-dimethyl-4^,6,7-tctrahydK>-lH-indote-3-carboxamide. 
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36, A compound accotding to claim 1, which is N-[4-(Methylaminomcthyl)phcnyl]-4. 
oxo-6,6-dimcihyl-4,5,6 J-tctrahydro- 1 H-indolc-3-carboxamidc. 

37 . A compound according to claim 1 , which is N-( 1 ,3-Bcn2odioxoi-5-y l)-4-oxo- 
4,5,6,7- tctrahydro- 1 H- indole- 3-carboxamidc . 

5 3 8 . A compound according to claim 1 , which is N-(2,3-Dihydro- 1 ,4-bcnzodioxin-6- 

yl)-4-oxo-4,5,6,7-tctrahydro-lH-indolc-3-carboxamidc. 

39. A compound according to claim I. which is N-(3,4-Dihydn>-2H- U4-benzoxazin- 
6-yi)-4-oxo-4,5,6,7-tctrahydro-lH-indolc-3-carboxamidc. 

40. A compound according to claim 1. which is N-(2,2-Dimcihyl-l,3-bcnzodioxol-5- 
10 yl)-4-oxo-4,5,6J-tctrahydro- lH-indolc-3-carboxamidc 

4 h A compound according to claim 1 , which is N-(2,3-Dihydn>- 1 H-indoI-5-yl)-4- 
oxo-4,S,6,7-ietrahydro- 1 H-indole*3-carboxamide. 

42. A compound according to claim 1, which is N-(2,3-Dihydro-IH-indoI-6-yl)-4- 

* 

oxo-4,S,6.7-tetrahydro- lH-indole-3-carboxamide. 
15 43. A compound according to claim I, which is N-{ 1 ,3-Bcnzodioxol-5-yl)-4-oxo-5,5- 

dimcthy 1-4,5 ,6,7- tetrahydro- 1 H-indole-3-carboxamidc. 

44. A coiiqx>und according to claim 1« which is N-(2,3-Dihydxo- 1 ,4-benzodioxin-6- 
yI)-4-oxo-5,5-dimethy 1-4,5 ,6,7-tctrahydn>- 1 H-indole-3-carboxamide. 

45. A compound according to claim 1, which is N-(4H-l,3-Bcn2odioxin-7-yI)-4.oxo- 
20 5,5-dimcthy 1-4,5,6,7-tctrahydro- lH-indolc-3-carboxanudc. 

46. A compound according to claim 1 , which is N-( 1 3-Benzodioxol-5-yl)-4-oxo- 
l,4,5,6,7,8*hexahydro-cyclohepta{b]pyrTole-3-carboxamide. 

47. A compound according to claim 1, which is N-(2,3-Dihydio- 1 ,4-bcnzodioxin-6- 
y l)-4-oxo- 1 ,4^,6,7,8-hexahydn>-cyclohepta[b]pyrTole-3-carfooxamide. 

25 48 . A compound according to claim 1 , which is N-(2,2-Dimcthyl- 1 ,3-bcn2odioxol-5- 

yl)-4-oxo-6-nieihyl-4,5,6,7-ictrahydrt>-lH-indolc-3-carboxamide. 

49. A compound according to claim 1 , which is N-( l,3-Bcnzodioxol-5-yl)-4-oxo-6T 
mcthyl-4,5,6,7-tctrahydro-lH-indolc-3-cartx>xamidc. 
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50. A compound according to claim I . which is N-(2,3-Dihydro- 1 .4-ben2odioxin-6- 
yl)-4-oxo-6-methyl-4.5.6J-tctrahydio-lH-indolc-3-cart)oxamidc. 

51. A compound according to claim 1 . which is N-( 1 .3-Bcnzodioxol-5-yl)-4-oxo-6,6- 
dimcihyl-4,5,6,7-tetrahydio- 1 H-indole-3-carboxamide. 

5 52. A compound according to claim I. which is N-(2.3-Dihydro- 1 .4-benrodioxin-6- 

yl)-4.oxo-6.6-dimethyl-4,5.6.7-ictrahydio-lH-indole-3-carboxamide. 

53. A compound according to claim 1 , which is N-(4H- 1 .3-Bcnzodioxin-7- y l)-4.oxo- 

6,6-dimethyl-4,5,6,7-tetrahydro-lH-indolc-3-carboxamide. 

54. A compound according to claim I, which is N-((2-Hydroxycthoxy)pyrid-5-yll-4- 
1 0 oxo-6-methyl-4.5,6,7-tetrahydio- lH-indole-3-carboxamide. 

55. A compound of the formula: 




where 

R3, R5, and R6 independently represent hydrogen, or allcyl; 
1 5 Ra represents hydrogen or alkyl where the alkyl is oprionaUy halogcnated; and 

e is an integer of 1-3. 



56. A compound of the fonnula: 




(CH2). 



20 where* 

R3, R5. and R6 independenUy represent hydrogen, or allcyl; 
Ra and Rb independendy represent hydrogen or alkyl; and 
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c is an integer of 2-3. - 

57. A compound of the forrnula: 




H 

5 where 

R3, R5, and R6 independently represent hydrogen, or alkyl; 
Ra represents hydrogen, alkyl, or C3-7 cycloalkyl; 
Rb represents hydrogen, alkyl, or acyl; 
Y represents hydrogen or halogen; and 
10 e is an integer of 1-3. 



58. A compound of the fonnuia: 




(CHj)^ 



OR 



a 



where 



15 



R3* R5> and R6 indcpendendy represent hydrogen, or alkyl; 

Ra represents hydrogen or alkyl where the alkyl is optionally halogenated; and 



e is an integer of 1*3. 



59. A coni{x>uxid of the formula: 
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Where Ra represents hydrogen, alkyl. or C3.7 cycloalkyU 
5 Rb represents hydrogen, alkyl, or acyl; 

Y and Y' independently lepresent hydrogen or halogen; and 
e is an integer of 1-3- 



60. A compound of the fonnula: 



10 




where Z is oxygen, nitrogen, or methylene; and m is 
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NOVEL FUSED PYRROLECARBOXAMIDES; A NEW CLASS OF 

GABA BRAIN RECEPTOR LIGANDS 

y^^rwr.RnTivn of thf ynvfntton 

5 

Fi^lrf nf th# TnvgnfiQP 

This invention relates to novel fused pyrroiectrboxamides which seiecovely bind lo 
GABAa receptors. This invennon also relates to pharmaceutical cotnpositions compnsing^uch 
compounds. It funher relates to the use of such cooapounds in treating anxiety* sleep and seizure 
1 0 disorders, and oventaes of benzodiazepine-cype drugs, and etihancing akrcness. 

Y-Aminobutyric acid (GABA) is regarded as one of the major inhibitory amino acid 
nnsmitters in the mammalian brain. Over 30 yean have elapsed since its presence in the brain 
was demonstrated (Roberts A Frankel J. Biol. Chem JIZ^ 35-63, 1950; Udenftiend, J. Biol 

15 Chem. I£2: 65*69, 1950). Since that time, an enonxxMs amount of effort has been devoted'to 
implicanng GABA in the etiology of seizure disoidm, sleep, anxiety and cognition (Tallman and 
Gallager. Ann. Rev. Neuroscience ft: 21*44, 1985). Widely, although unequally, distributed 
through the wi^wwnmiiMti brain, GABA is said to be a mnsmitter at approximately 30% of the 
synapses in the brain. In tnost regions of the briin, GABA is associated with local inhibitory 

20 neurons and only in two regions is GABA Msociaied with longer projections. GABA mediates 
many of its actioos through a complex of proteins localized both on cell bodies and nerve endings; 
these are called GABAa receptors. Postsynaptic responses to GABA are mediated through 
alterations in chloride conducunce that generally, although not invariably, lead to 
hyperpoiarizaboQ of the oelL Recent invesdgations have indicated that the cotxiplex of proteins 

25 associated with postsynaptic GABA responses is a major site of action for a number of 
structurally unrelated compounds capable of modifying postsynaptic responses lo GABA 
Depending on the mode of interaction, these compounds are capable of producing a spectrum of 
activities (either sedaove, anxiolytic* and anticonvulsant or wakefulness, seizures, and anxicr> ) 
1,4-Benzodiaiepincs continue to be among the most widely used drugs in the woric 

30 Pnncipai among the benzodiazepines marketed are chlordiazepoxide. diazepam, flurazepam. anc 
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„„olan. These compounds widely used « anK.o.yt.cs. sedauve-hypnoocs. muscle 
relaxants and «dconvuls«is. A number of these compounds «e exoemeiy po«nt drugs, such 
potency indic« * site of «mo« w,ih . high affimty and specificity for individual receptors 
Early electrophysioiopcal studies indicated that a m.^ .ct,on of benxoduzeptnes was 
enhancement of GABAerpc inhibtuon. The bcnzodiazeptnes were capable of enhancing 
p^synapdc inhibidon of . a««yn.P^ ven«l looc «flex, a O ABA-medi«.d event (Schnndt ct 
^ 1967. Azch. Exp. P«h.Ph«m.koL 2a: 69-82). AU«.b.cqu««e^ 
(„v.ewcd in Tamn- et .L 1980. Science 2fll: 274-81. Haefley « t. 1981. H«-b. Expd. 
Ph.nn.coL 22: 95-102) have ge»«^ confined .his fi-di-,. by -.n^-^ 

. .i--.m«hvtioloii$t$ that the benxoditxepines could enhance the 

I genertl consensus tmong elecoopnysioiofisw w~ 

acdons of GABA. 

.K- -««wMor the benxodiaxeinnes and the subsequent definition 
With ttie diaoovery of the leceptor iw me ocnwTnr- j- 

. r.ABA and die benxodiiiepines, it appears that die 

of die ntture of the iniencuon between GABA ano me uruj^i—v 

. «--«in«. rf die beniodiaiepines with differem nemoBMSim 
behavionBy iiBpomni u»w»ctions of tne nenxTrn— 

. --,«»**«A«iced .baity of GABA itself » modify these systems. E»ch 
u« due in • tarfe psn to die enMacea mmr m w 

^ .._ 1 MMii Such • new" "•P^"'""*''""'*'' 

,0 732.34. M-^ * .»77. S«« m M*.» * Br- 3. Ps^". 

^ .i« i. 

m 2«-«). M0«. » Sc-« m ...5. M..-- » >' ■ 

cc™b« «* -CP" P0««> e, ^. 19M. Sd«« IE: 



15 
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In 1978, It becixne clear that GABA and related analogs could interact at the low affinirv 
(1 mM) GABA binding site to enhance the binding of benzodiazepines to iht cionazepam- 
sensidve site (Tallxnin et ai. 1978, Nature, 221' 383-85). This enhancement was caused by an 
increase in the affinicy of the benzodiazepine binding sice due to occupancy of the GABA sue 
5 The Hata were interpreted to meAn that both GABA and benzodiazepine sites were allostencatiy 
linked in the tsembrane as pan of a complex of proteins. For a number of GABA analogs, the 
ability to enhance diazepam binding by 50% of maximum and the ability to inhibit the binding of 
GABA ID brain membranes by 50% could be directly correlated Enhaacement of benzodiazepme 
binding by GABA agonists is blocked by the GABA fc c eptor antafoaist {^) bicuculline; the 

10 stereoisomer (•) bicuculline is much less active (Tallman et al.. 1978* Nature, 2Z£: 383-85). 

Soon after the discovery of high afitnity binding sites for the benzodiazepines, it was 
discovered that a triazolopyiidazine could interact with benzodiazepine receptors in a number of 
regions of the brain in a manner coosisteiit with receptor heterogeneity or negadve cooperadvity 
In these studies. Hill coefficients significaatly leu than orie were observed in a number of brain 

15 regions, including cortex, hippocampus, and striatum. In cerebellum, triazolopyridazme 
interacted with benzodiazepine sites with t Hill coefficient of 1 (Squires et al.. 1979, Pharma. 
Biochetn. Behav. Ifl: 825*30, Ktepner et al. 1979. PhaxmacoL Biochem. Behav. H: 457*62) 
Thus, muiople benzodiazepine reoepon were predicted in the conex, hippocampus* striamin. but 
not in the cerebellum. 

20 Based on these studies, extensive receptor autoradiographic localization studies were 

carried out at a light microsoopic level. Although receptor heterogeneity has been demonstrated 
(Young ft Kahtf 1980, J. Pharmacol. Exp. Ther. 212: 337-46, Young et al.. 1981 J. Pharmacol 
Exp. ther 216- 425-430, Niebofif et al. 1982, J. Pharmacol. Exp. Ther. 221: 670-75), no simple 
correlaiioo between localization of receptor subtypes and the behaviors associated with the region 

25 has etnerged from the early smdies. In addibon, in the cerebellum, where one receptor was 
predicted from binding studies, autoradiography revealed heterogenetry of receptors fNiehoff et 
al., 1982, J, Pharmacol. Exp. Ther. 221: 670-75). 

A physical basts for the differences in drug specificity for the two apparent suotypcs o: 
benzodiazepine sites has been demonstrated by Sieghan & Karobath, 19S0. Namre 2£h: 28 5- r 
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Usmg gel clcc«,pho««s »n the prtsence of sod.um dodecyl sulfate, the presence of several 
molectdT weight rcccpton for the bcnrodxareptnes has been reponed. The receptor, were 
.dentifiol by the covalent mcorpomnon of nulioacnve flum.««p«n. . benzod.«eptne w^uch can 
covalently label all tcept- types. ^ major labeled b«ds have n»lec«i.r wcghts of 50.000 to 
5 53.000. 55.000. «wl 57.000 and the triaxolopyridMines inhibit labeling of the slighdy higher 

. ^ - . nnn 55 000 57 000) (Seighan ei al. 1983. Eur. J. Phannacol. M 

molecular weight fonns (53.000. 55.tAW. a/.uw; vw»» 

291-99). 

At th« lime, the poaiibiliiy wu t«»«l th« the multiple fdn« of the «ceptor represent 
^i««epton - or muldple dleUc f o«« of the t«eptar (Tdl«« * GdUger 1985. Ann. Rev 
10 Ne««cL 1 21^). Although comn« for enxymes.,eneti^ 

no. generally been deKribed. As we bepn to «udy Tecepto« using specific radioactive probes 

.«i elecocpho^tic techniques, it is almost c«.in th« i«^ 

invesdginoos of the etiology of psychiiiric disoriers in people. 

m OABA. ,«eptor subunits have been clooed ftom bovine -Id h«««i cDN A Ub«,e, 

15 (Schoenfieldet.L,l9M;l>um«i«-.,l9t9).An«-b.rofdi.«^ 

«^uoftheOABA.,«xp«complexbyclo«in,«Klexp««on. tHese are c«e,on«d into 
a.P x5...«-P«»videamol.c«larb«isfcrd«GABM«ep«he.e«., 
„pon.l phannacology (Shivven et .L. 1980; Uvit« et .L, 1989). The 7 «bun« appears to 
enable drugs like bcn«li.«pine. to modify the GABA response. (Pritchen et al.. 1989). m 

20 pr^enceoflowWUcodBdenainthebindin^ 

profiles of lobiype specific phmnacoiogical action. 

Dmp th« inters « the GABA. receptor c«i possess a spectrum of ph^macological 
activide. depending on dieir abilines to modify the actions of GABA. For exKnplc. the beta- 
carbolines were first isoUted b«ed upon their ability to inhibit compeonvely the binding of 
.5 diaxep-n to its binding site (Nielsen et al.. 1979. Life Sci. 2i: 679-86). The ,«ep.or binding 
assay is not totally predictive about the biological acnvity of such compounds; agonists, pamal 
agonist, inverse agomsts. «id antagonists can inhibU l^g- When the beu-caxtoUne sn.ct^ 
was determined, it was possible to synthesize a number of analogs and test these compouncs 
behaviorally . h was unmediately reali«d diat the bea-carboUnes could «itagonize the acnons o: 
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diazepam bchaviorally CTcncn & Hirsch. 1980, Nature 2M: 609-10). in addition to this 
antagonism* beta-carbolines possess intnnsic acuvuy of their own opposite to thai of the 
benzodiazepines; they become known as inverse agonists. 

In addition* a number of other specific antagonists of the benzodiazepine receptor were 
5 developed based on their ability to inhibit the binding of benzodiazepines. The best snjdied of 
these compounds is an imidazodiazeptne (Hunkeler et al., 1981, Nature 22Q: S14-S16). This 
compound is a high affinaty com pCDrive inhibitor of benzodiazepine and bea-carboline binding 
and is capable of blocking the pharmacological actions of both these daaies of compounds. By 
itself, it possesses little intrinsic phannacological acdvity in animals and humans (Hunkeier et al., 

10 1981. Nanire 2SQ: 514-16: Dairifh et al.. 1983. Eur. J. Clin. Pharmacol. 1±: 369-70). When a 
radiolabeled form of this compound was studied (Mohler A Richards, 1981. Nature 294: 763- 
65). it was deaxxistrated that this compound would intexia with the same number of sites as the 
benzodiazepines and beta-caxbolines. and that the interactions of these compounds were purely 
competitive. Tliis confound is the ligand of choice for binding to GABAa receptors because it 

15 does not possess receptor subtype spe cifi city and measures each state of the r eceptor. 

The snidy ot the interactioos of a wide variety of compounds similar to the above has led 
to the categorizing of these compounds. Presently, those compounds possessing activity similar 
10 the benzodiazepines are called agonists. Compounds possessing acdvity opposite to 
benzodiazepines are called inverse agonists, and the compounds Mocking both types of activity 

20 have been tenned antagonists. This categorization has been developed to emphasize the fact thai a 
wide vaiiecy of compounds can produce a spectrum of pharmacological effecu, to indicate that 
compounds cu imenct at the same receptor id produce opposite effects, and to indicate that beta- 
carbolines and aotagcoists with intrinsic anxiogenic effects are not syiKxiymous. 

A biochemical test for the pharmacological and behavioral properties of compounds that 

22 interact with the benzodiazepine receptor condnues to emphasize the interaction with the 
GABAergic system, b contrast to the benzodiazepines, which show an increase in their affiniry 
due to GABA (Tallman et al.. 1978. Nanire 22^: 383-85. Tallman et al.. 1980. Science 2122 274- 
81); compounds with anugonist properbes show little GABA shift (i.e.. change in receptor 
affinity due to GABA) (Mohler & Richards 1981. Nanire 2S^: 763-65). and the invene agonists 
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T.«.. ^ GAB* Shi,. P«d.=» ..ncr-'y "'^'^ ^"'""^ °' 

compounds. . 

. w u--- »s beniodiixepine agonisu and anugomsts. For 
Various compounds h«ve been piepaxed IS benzooiaxcp 

VI 1 A« 4 435 403. 4.596.808. 4.623.649. and 4.719.210. 
Example. U.S. P»ten« Nos. 3.455.943. 4.4«,«uj. 

^ i r<k.m /osi 1749 teach assoned 
vT r\K ■i'yAAQ'^^ and Liebtgs Ann. Chem. /y«o. 
Gennan Patent No. DE 3.246.93Z. ana » 

.^..^ »d «^ - 

TTC no. 3.455.»43 c»po««U f *. 





altcyt 



and 
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where A is cartwn or niaogen. 

A vaiieiy of indole- 3-cartjoxainides are described in the literature. For example. J Org 
Chetn.. iZ: 1883-1885 (1977) discloses the following compounds. 

O 




Cu 



•C— N 



I 

H 



Br 



Co 



I 

H 




J. Heterocylic Chem.. U.: 519-520 (1977) discloses a compound of the following 



fonnula: 



I 

H 



10 



None of these indole.3-c«t>oxamide$ includes «n oxy subsiiuent at the 4-position of the 



indole ling. 
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lillfilTiliinT nr THF tMvrvnoN 

^ .venuon provides novei co.^«nd. of PonnuU I ...h ..e.c: w.:. a G AB.a 

binding site, ibc benzodiMepi« rtccptor. 

^ invents p«>v^s ph«^euoc^ co»po«.ons coa^«n. co«po«^ of Po^ 

J- ^ ^fft ftfiH for cnhanccrocni of memory 
^ seiz« disonien, overdce with ben«xi»«ep«e drugs ukI for enh«c 

Accordingly . a cnibodin^it of the mvcnoon « ^ 

o 




10 ordiephmceudadlyaceepubteoon-i 
G represents 

where 



I 

ic selts thereof wheein: 



15 



20 



*^ . ^ « A-nvridvl lU of Which tnty be tnono or 

Q i, phenyU 2- or 3-thieayl. or 2-. 3-. or 4.pyndyi, »ii 

dastttasniuted with hydroxy or httog em 

ilkwy having 1-6 oitooo Moms; 

•* . rttfRt where R7 ind «« " 
W is oxyfen, ninogen, sulfur, or CR7R8 wnere 7 ino 

w tsulht or branched chtin lower alkyl 

different and represent hydrogen, stmgnt or 

. . ^ .»«s or R-J-RB nay be taken together to represent a 
having J-6cart)onatoni$. or '"-7 

cycbcmoieiy having S-7 carbon iBxns; 

! hvdroxyl or straight or branched ch..n lower slkyl havmg I -6 
X is hydrogen, hyoroxyi, or 
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Z is hydroxy, straight or branched chain lower alkoxy having 1-6 cartxjn atoms, 
cycloalkyl.alkoxy having 3-7 cart)on atoms, ammo. mono, or dialkylamino 
where each alkyl is independenUy straight or branched chain lower aikyl 
having 1-6 carbon atoms or cycioalkyl having 3-7 carbon atoms, or 
5 NR9COR1O where R9 "d RiO « o*" different and represent 

hydrogen or straight or branched chain lower alkyl having 1-6 carbon 
auxns or cycloalkyi having 3-7 caitan aoNiB; or 
Z is connected, opbonally through W, to Q » from » 1-6 membered ring; 

gnd ''^^''^ independently repiesent a carbon chain optionally 
10 substituted with hydrogen, halogen, or straight or branched chain lower alkyl 

having 1-6 cartnn atoms; 

wherein 

k is 0. 1,2. or 3; 
misO. 1,2. or 3; and 

<S n is 0. 1.2. or 3; 

R3, iU, R5. Md R« are the same or different and are selected from hydrogen, straight or 

branched lower alkyl having 1-6 carbon atoms, -CORu or ■CO2R11 where Ri i 
is straight or bnnehtd lower alkyl having 1-6 carbon atoms or cycioalkyl having 
3-7 carbon atoms; or .CONRi2Rl3 where Rl2 and Rl3 »rc selected 
20 independenUy from hydrogen, straight or branched chain lower alkyl having 1 -6 

carbon atoms, cycloalkyi having 3-7 carbon atotns, phenyl. 2-. 3-. or 4-pyfidyl. 
or NR12R13 fo™» * heterocyclic group which is morpholinyl. pipendinyl. 
pytroUdiByL or N-alkyl piperazinyl: or 
R3-R4 taken together fonns a cyclic moiety having 3-7 carbon atoms; or 
25 R5-R6 oay be taken together to form a cyclic moiety having 3-7 carbon atoms; and 

where each aikyl group forming an R3. R*. RS. or R6 substiniteni or portion 
thereof may be substituted independently with hydroxy or mono- or 
dialkvlamino where each alkyl is independenUy straight or branched chain 
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lower alkyl h.>nng 1-6 carbon atoms or cycloalkyl havtng 3-7 carbon 
atoms. 

Tl^ce conipounds .re highly sclecave agomsu. anugoams or .nverse agonms for 
GABAahr.in«cp««orpn-n.gsofar>nis»,anu^or^ve« 
^cepcors. o*cr wcnU, whUe cocnpounds of *e invenuon aU inceran wiU. GABAa ^ 

f^«v steep -.d seizure d««tevavt«toK««hbenzodx^ 
the diafBOSis and tretnnem of anxiety, steep ana seizHic ^ 

w «.«f««narv For example. d«e compoundi can be used to ireat 
drugs and for enhancement of memory, ror exMs- 

. H««.*ihev would competitively bind to the benxodiazeptne 

overtoses of benzodiaieptne-type drup as they wouia coinp«» 

receptor. 
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,g THF INVENTION 

The novel compounds encompassed by the instant invention can be descnbcd by general 
fonnula I set fonb above or the pharmaceuncaUy acceptable non-toxic salts thereof, 
In Kididoa the present invention encompasses compounds of Fomuia n. 




wherein Y is hydrogen, halogen, or hydioxy; and W. Y. Z, k. m, n. R3. lU. R5. and R6 



are defined as above. 



10 



15 



The present invention also encompasses compounds of Fonnula in 




m 



wherein Y is hydrogen, halogen, or hydroxy, and W. Y, Z, k. tn. n. R3. R4, R5. and ^6 



are defined as above. 



The present invention also encompasses compounds of Formula IV 
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IV 



axe defined as above. 



The present invention 



also encomptoscs compounds of Formula V 




axe defined as above. 



The present invention 



tlso encompasses cotiipounds of FcrmuU VL 




VI 



^fi^emn Y is hydrogen, hatogen 
axe defined as above. 



, or hyd«,xy; ««i W. Y. Z, k, m. «, RS. R4, R5. ««1 R6 



The present inventioo 



.IK, cncompMses compounds of FonnuU VO. 
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vn 



wherein W, Z. m. n. R3. R4. R5. ^6 «« 



The present inveatioa Also encomptsses compounds of FonmilaVIIL 




vm 

wherein W. 2, m. n. R3. lU, R5. "Od ire defined »s above. 



The present inveniioo also eacompasses compounds of Fonnula DC. 




IX 

wherein W. Z. k. m. n. R3. R4. R5. R6 « defined as above. 



15 



The present invention also encompasses compounds of Fonnula X. 
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wherein 



X 

W. Z. t m. n. R3. R4. R5. R6 « iiefined « above, 



9^f^ G s«b««enB of *e inveniion include *e foUowinf: 



wbert Rt represents hydiofcn or 



A 

whcrt the Ikyl isopooniUy hriogcnatcd; nxid 



e is an integer of 1*3. 1^*4. i 7 or3 indRtis 

f _ I i i uu ▲ tfliciude those where e is i. ^ » • 
,0 More pitfentdGsubshtoenis of fbnnato A include inow 

. M««««vl PMoculiriy pwfentd G subintuenis of 
hydiogen, methyl. eihyU i«opn»pyV. or cycloptopyl- P^ncu-ny pi- 

A include dK-e where e i, U 2. or 3. «d R. U hydrogen 0, «*yl. 

AftcKher prefened G subsdwent is d»e foUowing f otiBul.: 

.0^ ^0«« 



B 



More («fentd O KtetiMWO of foramU B »cl«i« 
20 where e is I or 2. snd R. is hydrogen or methyl. 
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15 



C 

where R* and Rb independently represent hydro^n or illcyl; and 
e is an integer of 2-3. 

More preferred G lubstinienu of formula C include tbote wfaoe R« is hydrogen, methyl 
or ethyl; and Rb is hydrogen. PanicuUrly preferred G fubstiwenB of fonnula C include those 
where e is 2; Ra is hydrogen or methyl; and Rb is hydrogen. 

Another preferred G substiuent is the following fontiila: 



where Rt represeoB hydrofcn, alkyl. or C3.7 cyclotlkyU 
Rb represents hydrogen, alkyl, or acyl; 
Y represents hydrogen or halogen; and 
e is an integer of 1*3. 

More preferred G subaiiiuents of formuU D are those where Y is hydrogen or Huonne; 
and e is 1 or 2. Paniculafly preferred G subsntuents of fomaiU D are those where Y is hydrogen 
or fluorine: e ii I or 2; R, U hydrogen. C1.3 alkyl. or cycloptopyl. and Rb is hydrogen, methyl. 




or acyL 



Anodia preferred G substinient is the following fonoula: 
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or 

5 m is 1 or 2. 



Another 



pref emd G subsnnient is *e foUowini fonnula: 




,0 -^^-<-y^^'-^''^'''''ll,^^^ 

■ • pref entd G subsMuena of f omwiu fire 



Anodieri^fmedGsubsdiuentUihefoUowingfonnul.: 



H 

p,rtcul«rly pttfemrf G suteuweno of f onnuU H i« ti«e 

1 or 2. 



J 

where Ra ttpresenis hydrogen, alkyl. or C3-7 cyclodkyU 



-16- 



SUBSnrUTE sheet (rule 26) 



BNSDOCID -:WO 9726243A1 IA> 



wo 97/26243 



PCT/US97/00519 



Rb represents hydrogen, aUcyU or icyl; 

Y ind Y' indepcwknUy represent hydrogen or halogen: and 

e is an integer of 1-3. 

More prefeired G substituents of fonnult J ire those where Y and Y* are independenUy 
hydrogen or fluorine; and e is 1 or 2. Panicularty preferred G subsdtuents of fonnula J are those 
where and Y' ire independenUy hydrofen or fluorine; e is 1 or 2; R« i« hydrogen. C1.3 aUoU « 
cyclopropyl. and Rb is hydrogen, mediyl. or acyl. 



10 



RepiesentaDve compounds of the invendoo are shown below in Table I 

T«hte 1 



NKMc 



Compound 1 




CoinpouiidS 



Compounds 





Cutupound 2 




Compound4 



Compound 6 
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KHMe 



Compound 7 





Compound 11 




Compound 13 




Compound IS 




.OH 



Compound 10 




Compound 12 




Compound 14 
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20 



The following numbering system is used lo idcnafy positions on the pyrrole nng poraor 

of the compounds of the invention: 

o 



L include, bui Kt not limited to the compounds in Table I and their phinn^xuiically acceptable 
salts. Non-toxic pharmaceuticaUy acceptable salts include salts <rf acids such as hydrochloric, 
phosphoric, hydrobromic, sulfuric, sulfinic, formic, toluencsulfonic, methanesulfonic. nitnc, 
benzoic, citric, tartaric, maleic, hydroiodic, alkanoic such as acetic. HOOC-(CH2)n-COOH where 
n is 0-4, and the like. Those skiUed in the an will recognize a wide variety of non-ioxic 
pharmaoeuiicaUy acceptable addition salts. 

Repicsentanve compounds of the present invention, which are encompassed by Formula 
I, include, but are not limited to the compounds in Table I and their pharmaceuticaUy acceptable 
salts. The present invention also encompasses the acylated prodrugs of the compounds of 
Fommlal. Those skilled in die art wiU recognize various synthetic irieihodologies which niay ^ 
employed to prepare non-toxic pharmaceuiically acceptaUe addition salu and acylated prodrugs 
of the compounds encompassed by Formula L 

By "alkyl" or "lower alkyr in the present invention is noeant straight or branched chain 
alkyl groops haying l-< carbon atoms, such as, for example, methyl, ethyl, propyl, isopropyl, n- 
butyl sec-buiyl tert-butyU pcntyL 2-pentyl, isopentyl, neopentyl hexyl, 2-hexyl, 3-hcxyl, and 
3-methylpeatyL 

By "alkoxy" or Howcr alkoxy" in the present invention is meant straight or branched chain 
alkoxy groups having 1-6 cartoon atoms, such as, for example, methoxy, cthoxy. propoxy. 
isopropoxy, n-butoxy, sec-butoxy. len-butoxy, pentoxy, 2-pentyl, isopcmoxy, ncopentoxy, 
hexoxy, 2-hexoxy, 3-hexoxy, and 3-tnethylpentoxy. 

By "benzoxazinyr* as used herein is meant a moiety of the formula: 




Representttive 



compounds of the present invention, which are encompassed by Formula 
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B, -Wor.- ~ " 




what R 



U • «mfbi or t«nchrf ch«n tower .Ucyl « defi«d .boyt. 



compounds 



Amyi •recwied out « described in -nwDM MO 

9842 . J. neuiw* * _ ^ « /«« -7 a « 400 The ossue hwnofcntte is 

volumes (w/v) of 0.05 M Tris HQ buffer (pH 7.4 « 4 Q. ^ . . 

^ Ml4O^«20000«ffor2ff. nicsupefnm-niisdecM-dtndihepeUetts 
centrifufed in the cold (40) tt 20.0ro « f ^ loooQ x e "nie 

«i i« the s«ne vduoe of buffer ud cenrnfuged « 20.000 g- 
5 rehomogemzed m ibe .«e vo ^ ^.u., « *en U-wed «k1 

supem«»cisdec«.«l«-thepeUetafn«n« ^ ,^ec. 
«hoa«,eni«d 25 volun. wt^ol) erf buffer inc^^^ 

20 uwww -A riM«on drui or btockei ind buffer to a loial 

o«, «-i7«a rSH-FlumazenUl specific tcnvity 80 OAnmoi), areg or 

R015.n«8 Flun-* ^ 30 «in « 40C d.en si. rtpidly fU«ed through 

oe of 500 mL Incubtnons Me cimed f or 30 nun w „„.wt« 

. f« bound Ug-Kl FUten-ewuhed twice with fresh 0.05 MTns 
GFB fUten to sep«« ft« «d bound hg^c. ^ ^oUanon counter. l.O tnM diazepam .s 

w. «-r /«H 7 4 u 400 md counted in a liquid scintiu»ona 
HQ buffer (pH 7.4 «i4«v,) « collected ir tnphc ate 

,„h»« to detennine nonspecific binding. u»» 
25 added to some tubes to detennin _^ _^ ^^ulated. Total Spcaf.c 

deterrninaoons. averaged and * inhibition of total *««ftc buiouig 
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Binding « Toul • Nonspecific. In some cases, ihe amounts of unlabeled drugs is vancd and total 
displacenem curves of binding are carried out Data are convened to Ki's; results for compounds 
of this invention are listed in Table 2. 

TaMe2 



1 90 

2 29 

3 49 

4 0.24 

5 9 

6 9 

7 30 

8 27 

9 1.3 

10 37 

11 7 

12 5 

13 24 

14 3 

15 12 



5 

The compounds of general fonnuU I may be admininered onlly. topically, parentenlly. 
by mhaiatinn or spTiy OT nctally in dosage unit fonnulahons containing convenbonal non-toxic 
phannaceubcaUy accepaMe caihen, adjuvants and vehicles. The tain parenteral as used herein 
includes sobcuooeous injectioas, intravenous, intramuscular, innrnstemal injecdon or infusion 
10 t^>««iiq«i— In addidoD, there is provided a pharmaceutical fonnulation comprising a compound 

of general formula I and a pharmaceutically accepuble carrier. One or more compounds of 
general foimula I may be present in associadon with one or more non-toxic pharmaceuocally 
acceptable carriers and/or diluents and/or adjuvants and if desired other acdve ingredients. The 
pharmaceuDcal compositions containing compounds of general formula I may be in a form 
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f ««ni,le « tablets, ooches. lozenges, .queous or oUy suspensions, 
suitable for oral use. for example. «s taoie 

. nr «nules emulston. ha«l or soft capsules, or syrups or eluirs. 

dispersible powdm or granules, em 

for example, men dUueots. such as 

^ ..»->«hatt- oanuiMini and disiniegnnnf tf »»- ^ example, 
phosphate or «rf»um pho«ph«. • „utin or acacia, and lubricatin, .gents, for 

or^Z^un^^l^^'^'^'''^^'" ^ ^^iortheym-ybe 
Lma«e«um«e««e.«e«ic.cidcrtaic. 11. .a«ea may be uncoatol or they may 

example m.r>e«»m«««« Mi«..e««ioo «i .bsonmon in the ,«BO«««in*l «^ 
eoated by known techniques ,odeUyd«ntep«on and .Mon^ . ^ delay m«eriai such 

^ ^ • laacefDOiod. Fof example, a time oeuy inw«"» 
thereby provide * »««in«» ' 

e^uUtiaos for oral use tnty »«o be preienuw » . 

Fonnulinoiis iw _.^u ealciimi carbonate, calaum 

mMMftcwrt of Ktiww iuiip=»' w_k„t.,ii„to« sodium tlfniBe. 

p„,yv»„lwn.Wo.«. «- «d.«.io. pn*« of « Hcy^c 

- .j.<««i«h>tuie for example, lecithin, or coiwsua— r 
nacuraUy-occumag phosphatide, for examp eondensadon products of 

. -u, f», ^ - 

o, 0^ - ^ '^r^,^,^ 

-_w . ««nnoicate or condensanon products ot euivicnc 
such as polyoxyethylene sorbitol n^«.«^- example polyethylene sorbuan 

panial esters derived from f «ty .cids and hexitol wihyon 
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monooleate. The aqueous suspensions m«y also conuun one or more preservanves. for example 
ethyl, or n-propyl p-hydroxybenroate. one or more colonng agents, one or more flavonng 
agents, aod one or txKjre sweetening agents, such as sucrose or saccharin. 

OUy suspensions may be fonnulKed by suspending the active ingredients m a vegetable 
5 oU. for example anchis oil. oUvc oU. sesame oU or coconut oU. or in a mineral oU such as liquid 
paraffin. Tlie oUy suspensions may contain a thickening agent, for example beeswax, hard 
paraffin or cetyl alcoboL Sweetening agcnu such as those set fonh above, and flavoring agents 
may be added to provide palauWe oral preparahoos. These compoiiiioiis tnay be preserved by 
the additioo of an anti-oxidant such as ascorbic acid. 
1 0 Dispersible powders and granules suittble for piepantioo of an aqueous suspension by 

the addidoo of water provide the active ingredieni in admixone with a dispersing or wetting agent, 
suspending agent and one or mote preservatives. Suittble dispersing or wetting agents and 
suspending agents arc exemplified by those already mentioned above. Addinonal excipients. for 
example sweetening, flavoring and coloring ageoo. may also be present 
1 5 Pharmaceutical composiiions of the invention may also be in the form of oil-in- water 

emulsions. Hie oUy phase may be a vegetable oil. for example oUve oU or arachis oil. or a 
riiineridoU. for exaii5>te liquid paraffin or tmxBirBt of diese. Suitable emulsifying agents may be 
natuimlly-occuiring gums, for example gum acacU or gum tragacanth. naturally-occuinng 
phosphandes, for exan^le soy bean, lecithin, and esters or partial esters derived from fatty acids 
20 and hexiiDl. anhydride*, for example sortnun monoleate. and coodensanon products of the said 
esters with ethylene oxide, for example polyoxyethylene sorbitan monoleate. The 
emulsioas may also contain sweetening and flavoring agents. 

Syrups and elixirs tnay be formulated vnd> sweetening agents, for example glycerol, 
propylene glycol, sorbitor or sucrose. Such formulations may also contain a demulcent, a 
25 pieservarive and flavoring and coloring agents. The phaimaceuncal compositions may be in the 
form of a sterile injecuble aqueous or oleaginous suspension. This suspension may be 
formuUted according to the known an using those suiuble dispersing or wetting agents and 
suspending agents which have been mennoned above. The sterile injectable preparaoor may also 
be sterile injectable solution or suspension in a non-toxic parentally acccpable dUuent or soiveni. 
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. en^yca « - tl 

sMUe, fixed oils « coovennontUy employM •» ^ m 

fi«- oi. 

T.. c«np«.n*. of 'o™-- """"^ 

.1- These compoiiiioos can be preptitd oy 
supposiwries for recul «lniim»«non of the dru,. ^se compo. 

. ---;--«f «hich ii loUd M ortiMry temperatuies but 

nixing the dnii with . sihuWe non-m-MI excip^nt whKA tt 

K l^.en««»nn,-Klwmthe,.fo«o-U in .he tectum «>^^ Such 
liquid at the rectal tetnperanire aiw "»»» •» 

B«eriatoaie cocoa butter ind polyethylene glycols. 

Con^ Of .enetal fonnuU I tnay ^ .dn^ P--"^ 

on the vehicle and concen^^ 
rr^rt «u^^y. -iu-ts such as IOC -taenhet^s. .^-.ves ... bu^ettn. 

ocnts can be disaoWed in the vehicle. ^, ™„ftodv 

D«.,e levcU of the on^er of f^ a*«ut 0.1 « .^t 140 tn, per lol^^ 

oTTy are usef.1 in the treatt-ent of the above.indic«ed conditions (about 0.5 «, to 
weight per day aie uaeni . ^ ~e inoedient d«t may be combined with the 

.boot 7 g per paaem per day). TUenount of active mii«l»enttnai 

...,.^«fnnn will vary depending upon the host treat^l and 



particular 

20 



about img to about 500 tng of an acdveingiedienu 
depeooupm*^ ' ... . .. « «f .iiimiustraQon, and 



general health, sex. diet, tmie oi 

, .u-.-— .«H the severity of the particular 



25 

Scheme 1 



r .«m««,nds of the present invendon is given in 
An iUustiatioo of the piepaianon of compounds ot uie p 
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Scheme I 




1) KORMeOH 

2) BTCHjCOCOjEt 

3) NaOH 




COjEt 



NH4OAC. DMF 



tq UmOH, EtOH 




COjH 




EtjN. aCO^Et ArNHi^ 



DMF. 0" 



CO-,H 



KjCO,. CS2CO3 
EU. DMF 





CONHAr 



COjEt 



IN N»Oa ElOH 
lOtf 




CONHAi 



5 where: 



Aris 
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wbeitQ.W.k,nun. Z. R3. lU. R5. and R6 art as defined above. 

T^se having skiU in d. an wm r^ognixc dut .he s-n^i m-hals »«y be v«i^ 

. A «oduce compounds encompassed by the pieseot invenaon. as 
additional steps employed to produce compound 

,en«os««ed by the foUowin, ex-nplc ^^^^^^^ 

ta««e cases procectioo of cert«n«.ciivefunc,»oc-.~^ 

.««^«ons In genetl d»e need for «.ch pcot^tinj poups wtU be 
some of the above tTMisfonnaaons. In genem ^ ^^^^ ^^^^^ 



, - .».th««tt M weU as die coodinons necessary w 

»pp«tnttoUK«sldlledintheanoforg«ucsynd»esuuweUas 

-.>™oi Representwiveex-nples of d-prepaxmnon of v«««s protected 
anach and remove such groups. Represenwu 
^ dehv^ives are Shown in schemes n (IU2) and (3). 



Schcn* n 



15 (I) 



^' MeCN. 0- 



NHR, 



1 Pyridine, TFAA 
CH,aj. 0" 




EtOH l^oCF, 
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(2) 




ClCHjCHjOR. 
KjCOj. Ntl 

CsjCO,. DMF. 75* 




ORu 



10% Pd/C. H: 
EtOH 




0R,4 





SOG 




10% Pd/C 
Ha 



NR9R10 EcOH 



R,R,oNa i-PtOH 
sealed tube. 100° 




NR9R 



10 



10 



R|0 ■ H I Pyridine, TFAA, 

R,0 - C0CF3 CHjO:. 0° 

(for Rio ■ H> 

The disdosuics in this ippUctdoo of all amcles and references, including patents, are 
incorpofiMd Ikoein by refcrenoe in their endiety. 

One skiUed in the ait wUl recognire that modifications may be made in the present 
invention without deviating frotn the spirit or scope of the invention. The invenoon is iUustrated 
further by die following exain)le» which are not to be construed as limiting the invenoon or scope 
of the specific procedures or compositions described herein. 

Example 1 

Prppamion of starting materials 
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known synihetic methods, 
forth below. 





o 



10 



15 



20 



^.^.viic Acid is preptred iccording to the 
4.0xcHl^,6.7-te,r.hydiobenxoh«n-3^«bOKyhc .cid 1«P«« 

r n ^.t«c«l«re Po««««hyd«,xide(M5^6.15.«,l)isdi»olvedinnK.hylaicohol(1.2 

lIiniT^ter JTsdution of cyCc-^x^ 6.15 tt»l) . tnethyl 
U.hencco.edtn««^.ert«^ ^^^^^^^^^^^^ 

.lcohol(1.2L).di«olvedu.«f gentle hett.u-Jdeao«p ^, .v»hol (1 5 U is then 

overll. A«»udonofe,hylb««opyntv«(1200,,6.l5«>l)u.«.^^ 

^ dror^.. 3 h. -n*. f««o« «««« ,^ .^^.^be.h,asolunonof 

w^i^f492. 12 4,«,l)inw..er(9S4mL)u.ddeddiopw«over2.5h. After 
sodium hydroxide (492 |, i^ * n»M « 

^wftm it cooled in *n ice wmicr betn, 

ID fiDpH I. TO ItlCW nii*M» ^ 
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10 



O 




To a stined mixture of 4-ow>-4.3,6.7-teinhydit*eni»fttrio-3-cart»xyUc »cid (640 g. 
3.55 mol). pottssium carbontte (1.7 kg. 10.65 moi) and cesium cartooite (100 g. 0.32 luol) in 
5 N J^Ktewhylformamide (9.0 L) is added iodoeduiie ( 1230 f. 8.01 mol). Tie mixture is heated 
at 600 C for 2 h. After cooling to ambieiit tempermiure. the irdxiure i$ ffltered, die solid is rm 
widi ediyl acetiie. and die fitaiie ooBcentniBd i<i vacuo . Waw 0 L) is added d»en exirected with 
edjyl acetate (2 X 2L); the combined organic extracts are washed with brine, dried over 
magnesium sulfate. Altered, end concentrated in vacuo to give ethyl 4-0X0-4,5.6.7- 
tenhydtobeuDfuran-Sorboxylic acid (642 g). A mixture of diis ester (640 g. 3.07 tnol) and 
ammonium acetate (426 g. 5.53 mol) in NJ*-dimediylfbnnamide (320 mL) is heated to lOQO C 
fbr2h. The reaction tnixnire is coocentr«ed in vociio . ice waw (2JL) is added. «nd extracted 
widj dichtoiomethane (2 X 3L) ; die combined organic extracts are washed wiUi brine, dried over 

magnesium sulfate, filtered, and concentrated in vacuo to give ethyl 4-oxo-4.5.6,7- 
15 «etimhydioindole-3-caiboxytaie (357 g). A mixnoe of diis ester (170 g. 0.82 mol) in ethyl alcohol 
(250 mL) and t solunon of sodium hydroxide (165 g. 4.1 mol) in water (1 L) u heated ai reflux 
for I h. then cooled in an ice water bedi. Concentiwed hydrochloric acid (350 mL) is added 
dropwise, die pwnpitiK eoUacted by faoanoo. rinsed widi ice wa« 

oven at 750 C » tffoid 4-oxo-4.5.6,7-tetrahydroindole-3-caiboxylate (125 g). ra.p. 269-270° 
20 C. 



,i./m..»hvl«niiiiomwhvnaniline 
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10 



^ i*-«mide f5 40 e 25 mmol) m aceiomtrile (60 mJ) is added 
A solution of p-mirobenrylbronudc (5.40 g. X3 

filtered and concenir.ted in vacuo to give 
over sodium sulfate, fiitereo. 

(mBthylaiiiin«nc*y»)«w>b»«'* (4.04g). 

X solution of thfluor.ce.ic ^hydride (4.46 tnU 3 1 .6 a«oi) in dichio««edi«c ( 10 mL 
,s added dropwise to . ..ined «lution of 4^.nethyleo^t^l)-i-obe»«ne (4.04g. 24.3 
15 wiuw r a .wi— «*ihMie f2S oL) tt (P After stimng m 

™«>l>«d pyridine (2.16 «^ 26.7 a«a)«dtchk-o«^ ^^extr.cted 

^.ocal 30 oii---. «»«^on t. poured in» .^ueou. 3.6N hydroc^ 

^^oro^ethane. org«ic Uyer i. wit. ^t.. dried over sod.urri^«. 

5i«ed. ^ co.««««i to pve 4.CN.niflu<«eryi..ne.hyl.r— 

'Le 4-(N-trifluo.o.ce«yKtnethyUminon.a.yl)l-i«^ « ^ ^'^"^ ^ 
ethyl .IcoHo. as tnL) . «>»0% P-A: (655 tng) i. . P-r booie -Hi 
;^PSn^4.««. T.e-.««l.««---.>'CeU.e«.conce„«-.^«.»rve. 

rN-,rifluo,owK.««hyta«mnoa«ihyl)«ulte^ (5.75 f). 

... — in ft limiltf fashioo according to the ptoceduie 

The 3.iimnoykyl«nihne» ue prepwed in a suauai 

gCTcnliy «t forth in pm (I) of Scheme D 



20 




^,,,^1 no . ,n I^hlotoethoxytriraethylsilane 



A n»*u-. w. r - ,^«e ( 163 mg. 0.5 tnmol). and 

..*h»n.t« (4 15 ». 30 mmol). cesium carbooeie iioJ tng. 
nunol). potassium carbonate g. ' 

,^ M N-^imeihvlfonnamide ( 10 ml) is heated at 75° for 19.5 
sodium iodide (149 mg. I mmol) in N.N-dimethyUonn«m ^s,,^ 

,h*mixnae is diluted with ethyl acetate and filtcTTd 

T^e m™. is wsh- .i* ."U""- 
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dned over magnesium sulfate, filtered, concentrated in vacuo, and puhfted on Silica gel ( 1 : 1 cihyi 
acetate / hexanes) to give 4-nitiD-(2-Hydroxyeihoxy)benzene (1.25 g). 

4-Nitio-(2.Hydroxyethoxy)bentene (1.13 g. 6.2 mmol) in thionyl chloride (10 mL) is 
heated at reOux for 3 hours then concentraiBd ill vociio . After cooling the residue in an ux waor 
5 bath, saturated aqueous sodium bicarbonate is added and the precipiute coUected. rinsed with 
water, and dried to jive 4.miPo-(2-chk)roeihoxy)benzeBe (909 mg). 

A tnixnue of 4-niiro-(2-chloroethoxy)bentene (781 mg. 3.9 mmol) and aqueous 
methylamine (15 mL. 40 wl %) in isopropyl alcohol (15 mL) is heated in a sealed nibe at lOCo 
for4hottrs. After cooling in an ice wawbaih. die tnuomrf is pooTBd into brine an^ 
10 wiU» dichloiomediane, dried over sodium sulfate. fUtered, and concentrated in vacuo to give 4- 
niaD-(2-iDediyl«iniJioeiboxy)benzene (697 mg). 

To a solution of 4-niiro.(2.metbylaminoedioxy)benzene a66 mg. 3.9 mmol) and pyridine 
(0.35 mL, 4.29 mmol) in dichloiomediane (5 mL) at 0«> C is added dropwise trifluioacetic 
anhydride (0.72 mL, 5.08 mmol). After siiiring at 0«> C for 3.5 hours, d»e mixture is poured into 
15 aqueous 1.2 N hydrochloric acid and cxnewA widi dichloromethane. The organic layer is 
washed wid. saruiMed aqueous sodium bic«boii»» then brine, drkd over s^ 
and concentraied in vacuo to give 4.mtio^N-trifluoreacetyl-2-medtylaminoed>oxy)bcniene (1.06 
g). Treatment of this niBO compound widi 10% Palladium on carbon in ediyl alcohol ( 1 8 mL) in 
a Parr bottle under Hydrogen (55 PSI) for 2.25 hours affords 4.amino-(N-tiifluoroacetyl-2- 
20 methytaiiBnoetlK>xy)benzene (709 mg). 

Example 2 




NHMe 
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To . .dmd »lubo. of -M«»^.5.6,7-«>n*y*o-lH-maol..3<«t««,Uc «>d (100 mj. 

^.a cUo«fonn«. (0.1 mU ... mn„... A'« •» ' 



poured 



10 



snirred lor ^ nours, ui^u 

^^e*yl^. Tl.coo*in-<^Uy««w«hed«,-cn.i.Uywi*.nnc.«,^^ 

...^^ ^ ^, dH«l<^ sodiu. «^ JO 
org^ic Uycr dhed over «diu- sulf^e. ^ coacen««d vacuo to ^vc N- 3^ 



132°C 



15 "Hie 

in ExMBDies 1*3: 



foUawi«, coiivounds « 



20 



(.) N^3^yi«o»««««hyl)phenyll-»^ 

crtoxMHide (Compound I); np 130-132«» C 

N.l4^ydmKyeihoxy)pl«.yn-^«o^^.<^'-«^y*^^«-^^^^ 

cirtmn?"^- mp 245-2470 C 
crtioMiMde ( Cuuyi ii n i l » , ^ ,u l 

,« ^^-H^I**»>«-««»~»>''«»''-^■'•*•'•"^'** 

crtiouii»le:«»J3»-a*'C. „ 

(Compoond 6); mp >200O C (d). 
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(g) N-(4.(MethylaniinocDethyl)phenyll-4-oxc>-4.5.6.7-ietrahydrt>.lH-mdoie-3- 
!;mp217-2l90C. 

(h) N-[2-Ruoro-^(n)Cthyl«imnotnethyl)phenyll-*-oxo- 4J,6.7-tetr«hy<lro-lH- 

indole-J-cartwunude (Compound 3); mp I86-I88OC. 
5 (i) NM*-[N-tccfyHaiMhyliiiiinomeihyl)phenyn) -4-0x0-4.5.6 J-teirahydre^ 

indole-3-caiboxiinide; mp 204-2060 C. 

(J) N-{4-(Eihyliminomethyl)phenylH^xo-4.5.6.7.ie«hy<ho- IH-indole-S- 

carboxMBide; mp 194-1950C 

(k) N.[4.(Is<>propylMniiK)m«hyl)phenyll-4.oxo-4^,6.7 ^- 

10 caitexamide; mp 164-166'> C 

CI) N.(4.(CyctopR3pyUminoowhyl)phe«ylH-o«>-«.5.^ IH-indole-J- 

cuboximide (Compound 5); mp 171-I730 C. 

(m) N-(4.(I>imethyUmiiiomediyi)phenylH-<«o. 4.5.6,7.tetr«hydio. lH-uidole.3- 

* 

cartnxiffiide; mp 216-218^ 
15 (n) N.l4.a-Amiiioed>yl)phenyll-4K»xo.4^.6.7.carihydro-lH^ 

mp 85-90° C. 

(o) N.t4-a-Meihylaminotthyi)phenylH-oxo- 4.5,6,7-te«hydit>.lH-indole-3- 

cajboximide (Compound 4); mp 197.20(P C 

(p) N-(4-(M«ho«ymed>yl)phenylH-oxo-53-dimediyM^ 

20 3-cartaixiaide. 

(q) N-l4-(MeihylMniaomeihyl)plienyl-4-oxo- 1 .4.5.6.7.8.hex«hydfo- 

cyclohepiiCb)pynote-3-c«fboMinidB (Compound 7); mp 173- 175° C. 

(r) N-{4.n*-«cetyl-(meihyUminomcthyl)pl»enyl) ) -4.oxo.6.meihyM^.6.7- 

teoahydR>-lH.indole-3-c«boximidr. mp 159-1610 c 
25 ($) N-{4KMcthyUmu»methyl)phenyIl-4.oxo-6-m«hyl-4^.6.7-tttr«hydro-m.m 

■ 

3.cartx>ximidc; mp 217-2190 c 

(t) N-{4.(Hydioxymcthyl)phcnyll.4^x<>^mcthyMi^ 

carboxanude; mp 260-262*^ C 
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(u) N-(4-(2-Hydn,xyethoxy)phenyll^xc^^methyl^.5.6,7.tc«hydrc^lH-.n<lolc. 

3<art)OJUinkle (Compound 9); tnp 245-2470 C. 

(V) N.l3^e*yl«nino«e*yl)phcnyn-^xc.^mctbyM^.6.7.««y*^ 

S^arboxamute mp 172- 174© C 
5 (•) N-l4.(^Hyd^,xyeUK>xy)phenyl]-4H>«c^6,Wm.ethyM^.6,7.««ahydm^ 

indole- J-carboximide; tnp 26ft-270O C. 

<,) N-l3^y«in«y«nethyl)phenyllU^<^6,6Kli»«hyM^^^^^ 

3.caitx»uiinde (Coinp<wnd 8); mp 233-2350C 

10 3^MtxMttniide; nap 245-2470C 

N.l4.(Med.yl««i«ne*yl)phenyn^ 

230.2320C. 

i^) N-{l>B«««odioxoi.5.yl>-4K>«Hl^.6J-««hyd«ylH-«^ 
(Compound 10); mp 24«.2490 C 

c«t«x««de (Compound ID; inp 254-25«P C 

<cc) N-(3>Dihyd«.2H.l>ben««m^yl)^«-4^.6.7.«^^ 

2160C 

N^2a-Di»e«hyl4>benzodk«iol-5-yl)^«o^^.6.7-««^^ 



(dd) 



20 



(ee) N.(2>Dai,d«>-lH.i«do».5.ylM^«Hl4,6.7-«B^^ 
cartxyxiimde; cop 28S-2Sfi**C 

czxtoxuDidc. 

iH-indolc- J-cirtoxamidc; mp 241 -2430C. 
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(ii) N-(4H-U3-Bcnzodioxin-7-yl)-4-oxc>-5,5-<iimeihyM,5.6J-ictrahydro-l^ 
251-2520C. 

(ij) N,(i>BcniodioxoI-5-yl)-4-ox<>-1.4J.6J,8-hcxahydn>-cyclohcpia(b]pyTO 

carboxunide; mp 210-212O C 
5 (kk) N-(2»3-I>ihydrD- 1 ,4.bcnxodioxin-6-ylM-oxo- 1 ,4^,6,7 ,8-hcxahydn> 

cyclohcptt{bJio^e-3<arboxaimde (Compond 12); mp 222-223^ C. 

(U) N-(2 J-Dimcthyl- 1 J.benzodioxol-5-yl>^xc>-6HiiethyM J-ictr^ 1 H- 

indole- 3-ciiboxjuiiide; mp 155*157**C 

(noD) N-(l>BcModk>xDl-5-yl>4-oxo-6-coethyMJA7M^^ 

10 carboxMaidc; mp 2!r7-2990C 

(nn) N-(2*3-I>ihydn>- 1 ,4-bcn20dioxij>-6-yl)-4^xo-6-mBthy M^,6 J-tetrahydro- 1 H- 



ind<^e«3<arbmamide; mp 

(00) NKl>Benzodioxol-5-yl>-4-oxo-6,6-dimcthyU J.6 J-tctrri^ lH-indolc-3- 

cartxnuunide; 24S-2460 C 
15 (pp) N-a>l>lhydio-l>bcM«lioxin-6-ylM-oxo-6, 



,6.7-tcirihydn>- IH-indole- 



IH-indak*3-carboxafflide. 

(qq) N-<4H-13-Bcii»dioxin-7.yl>4-oxo-6, 

3<iiboximide; mp 234-2360 C 

(rr) N4(2-Hydn>xycthoxy)pyTkl-5-yl]-4K)xo^meihy W J-tcindjydro^ 1 H-indolc- 

20 3<arboximidc (Compound 15); mp 221-2230 q 

(St) N-(3,4.Dihydio-2H-l .4.bcnzoxirm-7-yl)-4-oxcH4 J-ieinhy^ IH-indolc- J- 
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Example 4 

icnjpujed within fonnuU H: 



are em 




203 



143 



IS 



l.O 



E 



H H 1 9"' 



H H 1 
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0.58 



0.34 



0.26 



H 



H 



H 



H 



CH3 CH3 



The invenbon and the manner and process of making and using it. are now desciiised in 
sud) fuB. clear, concise and exact terms as to enable any penoo ikiUed in the an to which it 
perains. to tnake and use the same. It is u be undemood that the foregoing describes preferred 
embodimenu of die present invention and that modifications may be made therein without 
departing from the spirit or scope of the present invention as set foith in the claims. To 
panicuiariy point out and disdnctly claim the subject matter regarded as invention, the foUowing 
conclude this specificaiioa. 
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WHAT IS CLAIMED IS. 

I. A compound of the fonnula: 




or the ph-n-comcUy ^ep-bk non-toxic «Ib *«of whe«n: 
5 G Tcpieicias 



10 



15 



20 



^tenniwd with hydroxy or hilof« 

TiiMioiw. 7- „e the $une or 

W is oxyien. Blw»fen. talto. « CR7R8 wnere 

. i_ _i m>en alkvl orR7-RS taken together 
diffeicBt tad »epre«eot hydrogen, luqri. w 

,,pie»B . cycUc «»e»y h«ving 3-7 c«bon iioa^ 
X is hydrogen, hydroxyl. or lUcyU 

Z i. hydroxy. .Ik^y. cyclodM «^ •-"'^ 

Tdi-kyl-ni-o whoe ench . i-epend-Uy .licyl «r cyCoal^yl 
^, 3-7 c«t«n «oros. or NR9COR1O whe« R9 -i ^10 « *e ««c 
or diffoent «d tepre^nt hydrogen or Ikyi or cydolkyl having 3-7 
ctftxn ucKDs; or 

..^i.ht or branched chain lower alkyl 
substinited with hydrogen, halogen, or s,r«ght or br«c 

having I -6 carton atoim; 
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whenem 

k is 0. 1.2. or 3; 
m is 0, 1. 2, or 3: and 
n is 0. U 2, or 3: 

5 R3, IU« RS. ud R6 <^ the stme or different ud tie selected from hydrogen, alkyl . 

-CORi 1 or *C02Rl 1 where Ri 1 is alkyl or cycloaikyl having 3-7 carbon atoms; 
or •CONR12R13 where R12 and Rl3 selected indq»eodently from hydrogen, 
alkyl, cycloaikyl having 3-7 carbon atoms, phenyl, 2-, 3-, or 4-pyridyl, or 
NR12R13 fonns a heterocycUc group which is morpbolinyU piperidinyl, 

10 pyirolidiDyl or N-aikyI pipenzinyl; or 

R3-R4 may be tiken together to form a cyclic moieiy having 3-7 carbon atoms; or 
RS-R6 taken together to form a cyclic moieiy having 3-7 cartxan atoms; and 

where each alkyl group forming an R3, R4« RS* or R6 subscimtent or porbon 
thereof nuy be substituted independently with hydroxy or toono- or 
15 dialkylamino where each alkyl is independently alkyl or cycloaikyl having 

3-7 carbon atoms. 

2. A cooEipound according to claim l«which is: 




20 wherein Y is hydrogen, halogen, or hydroxy. 
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3. A 



compound iccording to cUim I .which is: 




wherein 



Y U hydrogen, hitogen. or hydroxy. 




wherein 



Y is bydroieo. hilot». « fcy*^- 



5. 




10 



A coB^iouiid aocoidinf » ciMm l.which is: 
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wherein Y is hydrogen, halogen, or hydroxy. 

7. A compound locoiding to clftim l.wUch is: 




g. A compound of tbe fonmiU: 




9. A compound of the fioraniU: 
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10. A compound of ihc formuU: 




10 



1,6,7-iemhydw- iH-iadote- 

I. which is N-l*-(Me«hoxymed.yl)phcnyn-4^KC^ 



0.6.7.»««hyd«>.lH.i«aole.3<«tw«ni^ 

15 Ac«i>po«d«cco«to|tocliim 



20 



20. Ac«npouiid«cc«tii»|»cUiml, 

21 . A compound .cco«ling to dim I. wh»ch is M4.(lsopn,py 
25 4^xc^4.6.7-«e«hydrt^lH.indole-3<arboxsnude. 
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22. A compound accofding to claim 1, which is N-{4- 
(Cycloproyltiiiinoaiethyl)phcnyll-4K»xo^^.6J-tcii^ 

23. A compound according to claim \, which is N-[4- 
(DimethyUininomediyl)phenyll4K«o. 4^.6.7-tetrthydio- IH-indolc-3<art)oxamidc. 

5 24. A compound aoeofding n claim 1 . which is N-[4-a.Aminoed>yl)phenyl)-4-oxo- 

4^.6.7-ietntaydio- 1 H*indole-3<aiboxaiiBde. 

23. A rwnp^f^ aooorting » datm 1 . which is N-(4-<2-Methylasiinoediyl)phenyn- 

40XO-44 j6,7-Bamhydw>. lH-indok-3-ctrboxiiiJide. 

26. A CM HW w w^ aKOidiDi o claim 1 . which is N-(4-(MedmyiDediyl)pheayl]-4-oxo- 
10 S^KiimediyM^.6.7*ietnhydrD-lH-iadok-3<ttboxaiDide. 

27 . A coavaund aocacdinf fo cliim 1. which is N-(4KMediylamiaomethyl)phenyl-4' 
oxo- 1 .4^A7,8-hexahy*o<yctohepii|blpynDle-3-cartoxamide. 

28. AcoaipoandaccovdiBgioebuml.wfaichisN-(4-{N-Ketyl* 
(mediybuBiaomeihyDpbeayQ )-4.oi»^«itofM^ A7.iemydro-lH-indole-3-caiboMmto 

15 29. A rinir— ^ aoeoidiBf » dain 1. which is KK4.(Mediylumnao)ahyl)phenyl]-4- 

oxD-6HMdiyl-4JA7-Knhydro>lH4Ddole-3<vtouiiiide. 

30. A r i i r r— aooetdinf » daim 1. which is N-{4^y diuJLyui ti h yl)phenyll-<-oxc> 
6-iDethyl-4J.6w7-ienbyihp>lH-iiidole-3<vbaacamidt. 

31 . A rrr i T*"^ Kooidinf to daim 1. wWch is N-{4-a-HydrDicyedioKy)pbenyl]-4- 
20 oKO-6.meihyl-4JA7-«wliydio-lH-iadole.3<artoxaiiiide 

32. A ^iTT" " '^ aoooi^ o daim 1, whkfa is N-[3-(Methylamino0ethyl)phenyl)-4- 
xnu>-6-mBityi-*JiA7-*HiMbO' lH-iadoie-3-carhoxaaiide. 

33. A " <' « f ^' ^ aHxadinf to claim 1 . which is N-(4-a-Hydroxyetboxyphenyl]-4- 

oiio-«.64iiDediyM^,6.7>iBnhydfo> IH*indoie-3<aiboxafflide. 
25 34. A compound accoRling to claim I . which is N^3-(Hydroxytnethyl)pheiiyl)-*-oxo- 

6,6-dimediyl-4^,6.7-cnhydio-lH-indok>3<arboxamide . 

33. A compound aocoiding to daim 1 . which is N-(4-(Hydxoxymcthyl)phenyIl-4^xo- 
6,6-dimethyl-4^.6,7-ieaahydro-lH-indole-3-carboxamide. 
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36. A compound .ccorting id cUim I. which ts t^-V'>' 

37. A compound •ccoiding to cliim I. which is N-{1 

4^.6.7-»etrihy<ho- iH-i 
5 38. Acooapound 

ylH-ow>4^.6.7-«Bihydio- iH-i 

39. A coinwund .ceofdini to ctaim I. wlucli « nH^.-w—— 

<^yl).4^3.6.7.««hyd«>.lH.indole.3<«boMi^^ 

40. Acoa.po«nd.««rdin,«ctaiml.w«ch»N-C2a.I^^ 

10 vl>^M-4^.6.7.tMr«hy<ho.lH-ind«»le-3<«t»x«ii^ 

41. Acco.po«nd«xo«ii«.»cl«ml.wtohisNK2>^^ 

oxo-4 5 6.7-rtiihydio.lH-iiidote-3-c«boMiiiide. 

'42. Accmpo«nd««linf«>cl«»l,-»^«N^"-«*'^^^^ 
o«^4.6.7-*eii.hyd«,-lH.i«We-3H«l««^ ^ ^.,V4^,.^5 

,5 43. Acoaipo««dKOO«iin,«cl««l.whichUN^l> 

dinieihyMJ.6.7Metiihy*o-lH-iiidok.3<trt^^ ^ 

44. Aco«^«onll«,»cl.iml.w«chuNK^Dihya^l^ 

46. Aeoo»oi»liCCOidiB|»cUiml.whiehiiNKi^Bena»^ 

47. A uwiyuuul i< » owtiag «> ctoia U which is N.(2.3-Dtf>yoro- 
«i..4^l.4J.6.7^hexAydRHT-cloheptt(blpynole 



.l>benxodioxol-5- 

25 48. AcompoundaocoKtoitocaimi.wmw. 

yl)^xo^n«hyM^.6,7-««hydn).lH-indote-J<«t»x^^ 
49. A compound •ccortinf » claim I. which i» N-<1.3 
«thyl-4.5,6,7-tetrihydr3-lH-indole-^cart»ximide. 
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50. A compound .ccording to cUim I . which is N-(2,3-Dihy«tn> 1 .o-bcniodioxin-^ 
yl)-t^xo^o>tthyM^.6J-tetr»hydio-lH-indole-5<art»x«nid^ 

51. A compound .ccorting » cl«m 1. which is N-(1.3.B«iK)dioxol-5-yl)^xc^,6- 

dimethyl-4^.6.7.tenihydn)- lH-indok-3-c«boximide. 
5 52. A compound «*ortinf to cl«m I. which i$N-(13-DihydrD.l>benxodio«n.^ 

yl)-4*w>^.6Klimcthyl-4^.6J-ie«bydrcKlH-indote-3-c«rbox«^ 

53. A coin»ound tecorfini to ctaim I. which is N-(4H-l>Beo»djoxin-7.yl)-*<>xo- 

54. A compound accoidiDi » clmm 1. which is N-(a-Hydi«3^xy)pynd.5-yll-t 
10 oxo-6-inethyM^,6,7-«nhydro-m.iMlole-3Hartoii«iiide. 

55. AcompomdafthBfoRimli: 




15 



ifritere 

Rj, R5. ind R« indepeadeatly icpreaem hydroten. or iBcyU 

R, represents bydTOfM or alkyl where *• slkyl is opdoBiny h«to^^ 

e is so iniefer of 1-3. 



56. AconpoinlorttefoRDuU: 




0^ ^NR,Rb 



20 where 

R3. R5. tnd R6 independentiy represent hydrogen, or tlkyl; 
Ra uid Rb independently represent hydrogen or slkyl; ind 
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e IS in inicgcr of 2-3 



57 A Mmpound of the f ormuta: 



o 




N 

H 



5 where 

R3. R5, Md R6 independcmly iqw»t hydw^ 

R, irpresenB hydfOfen. IkyL or €3-7 cyclodkyU 
Rl, lepieieoii hydrofen, ilkyl. or tcyU 

Y represeno hydrofen or lutofen; i«i 

eisaniniegeror I-3. 



10 



15 



58. AcooapouDdcfdKtanula: 




Rj. R5, i-l «« i««ej«»mly 

e is AH intefcr of 

59 A compound of the fannuU: 
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wboe R4>ep>«>«B bydrofeo, alkyl, or Cj.? cyckMlkyk 
5 Rbitpicseiiahydtofen.«lkyUoricyl; 

Y Mid Y' indepewkMiy ^ 
e U an intcfcr of 1-3. 

60. A compound of the ftmoU: 




where G rqveseaa: 




where Z u oxyfca, niiTOfea, or meihylcfie; ind m is 1 orl 
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